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[»**U -8b£ (i) : 
Mfci] 



[5£4«, Blfi-C (R2) =ifc{±-N=; 

Rl*5it>'R2o-^i, ft: -Zl-Z2-Z3-R5 Z l^^z3(i-etL-e 

T* «fcV>T;l^-V>. -CH (OH) -S-, -SO-. -S0 2 - - 
S0 2 N (R6) — N (R6) S0 2 -, -0-, -N (R6) - % -N (R6) 
CO-, -CON (R6) -C (=0) -0-, -O-C (=0) -Xtf- 

co- ; r6|±tK^ m^fix^xi>J:^T)U^)u, m&Ztix^x i> iv^r 

R 5 J;ig&$*iTv*-c*> iv>7V-^ gj&$:fvcv>T ^> iv^nrv 
->K g&£*LTv>T>g> J;v>*/^n7*4*, m.&ZfrX\<*Xi> X^isfvTfr 

r 1 ' a, wt&mmAfrt>miR2tizmM&; 

-Al-{±, -C (-Y) =C (-RA) -C (-R3) =C (-R4) -C ( 
-Y) =C (-RA) -C (-R3) =N-> -C (-Y) =C (-RA) -C ( 
= X) — N (-R4) -C (-Y) =C (-RA) -N = C (-R4) - % - 
C (-Y) =C (-RA) -C (-R3) -C (-R4) -C (-Y) =C ( 
-RA) -O-C (-R4) -C (-Y) =C (-RA) -C (-R3) -O- 
> -C (-Y) =C (-RA) -O-, ttzlt-C (-Y) =C (-RA) -C ( 
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= X) -o- 

Yli-OH, -SHX(i-NH 2 ; 

RAfi, -C (=Z) R7 (5$cK Z iiKXJK^XttfllSRIK^ ; R 7 i±i^iPA 
*»e>a«$*i.*1Kfe») % -NHOH. -N = NRlO (gJC*, RlOjj^, T * 
*;K Tv;K 79***, 7V-*XliArnT'J-/l') , -NHSO2R 12 

PO (OH) 2 n -PO (OH) (Rl3) (5$;*K Rl3|ir/Mr>K TV-frX 
I4T9***) , £fc*45£: 



(5£*> C9|ttmUH»A^&ffiRStt««ftgK£^l2A : -Z1-Z2-Z3- 
R5-C*S*L4«JJ|* Zl. Z2, zS^il/RSiitHrlBfcHjMI) t?l~ 



*->, g&$*VTV>-Cfc i^***^ g^^^tTV^T^ «tv>r;vn*->. T* 

7-/K, 7 5yV, yr-i?S^ <fV~>7>\ ^-^T^K ftt&$*t-C 

i / >TUv>*^«'fA', g&£*LWCfc J:v»**/t*-f *r**;K 



[ft 2] 
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TA'^rA/J&A'Ji?— ^t^'A fc K^SV, ^WJ^, ***>\ * 

^ m&£frTv>T&±v>^-rnT?A'*A', g&£*L-CV>T& «fcV*T'; -A/** 
v. g3&£tL"CV*T& iv>A7D7t; -;l/t^fv> ffl&£;h--Cv>-C i v>T 'J - 
A"^*, *ft$*L-cv>T<> i^Afn7V-;vf*, g&£;h-Tv>-t& iv>T9 

>{> J^T^A^A"?-:^ il?tlt^tUV»AfD77;l'Wt, g&£*L 
-CV>T «t V>T 'J - A'^S'T A^As Wl&ZtiX^X & <t ^AfD7 V - A/* 
*y7^JK g&£*t-CV>T*> i^7V-Jl'ft7;V+;K 9&Ztix^xi> 
iv^fD7'J-ii'f*7;i'#;K g&£*i-tv>-ck <fcv>T'; ;k 
fi^^tL-Cv^r^ i^fnri; -a^a^-A/. g&£*i.Tv>-c*> J:v>r?A' 
^a^a-^As g&£*vO>T & iv>Af a??;^^^*- As g&£*t 

TV>T^> <fcV>TA-*;V# A'T-U'^K g&£*L-CV>Tfc <fc^7'; —A'* A' 

*irv»Tfc J: ^tv-a^a^-A/* ^ 

fcfiU (1) -Al-^, -C (-Y) =C (-RA) -C (-R3) =C (- 

r4) RAiiitjfcs*L-cv>r<> iv>*^/^>f A--ete&< % (2 

) -Al-^\ -C (-Y) =C (-RA) -C (-R 3 ) =C (-R4) -fife* 
m&li, R 1 ' tt**T*»K (3) -Al-**, -C (-Y) =C (-RA) - 
N = C (-R 4 ) -Tf***6-I4, RAt±g&£*iTV>T&iv>#;WN**.f ;i/-?{± 

[»*«2] -jft* (II): 
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Kb 3] 

[5$tK B2fi-C (R2» ) = £ fcJ±-N = ; 

Rlfe«t«y f R2' O-^fi, £ I -Zl-Z2-Z3-R5 zl, Z2 % Z3j3 

-A2-{±, -C (-Y) =C (-RB) -C (-R24) =C (-R 25 ) -> -C 
(-Y) =C (— R B ) -C (-R24) =N-, -C (-Y) =C (-R B ) -C 
(=X) — N (-R25) -c (-Y) =C (-RB) -N = C (-R25) - 
, -C (-Y) =C (-RB) -C (-R24) -C (-R25) -C (-Y) 
= C (-RB) -0-C (-R25) -C (-Y) =C (-R B ) -C (-R24 
) -0-> -C (-Y) =C (-RB) -0-, itHt-C (-Y) =C (-RB 
) -C (=X) -0- 

«<k xsxvy arn^m 1 1 nn ; 

RBti. -C (=0) R26 (^tfi, R26{±tKn^r-> > 7;V3*v, T)V*)V^ 
£ tiltffl&ZtiX^Xb i^TV-*) , -CON (R8) (R9) R® 

H0H> -N = NRlO (^tf> R!0(±*m. TIMr*, 7~>;K 77^;K T 

u-WiiAfD7U-/i') > -NHSO2R 12 (^tu R 12 »ir;v*/K r>; 

•—/l', 77^#;K bKn^ryXli75/) > -P0 (OH) 2- -PO (OH 

) (Ri3) (5^ Ri3f±T;v*;K TV-^XttT^A'*^) > ttott: 
[ft 4] 
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5/ 



R24^j;OfR25o-^{i % -N (Rl4) (r15) (5*;*, Rl^i 

^Ri5{±-?-tv-rta4^tr7lc^ 7**/^ i/^nrw - (CH2) 1-30 

Rl6 (^cft, Rl6|i7fcfjt, T)V*fl>, T'y^XitT V -/U) ^ -C (=0) Rl7 

$tt-CV»T^> J;v>7^yX{iEm$tL-C^r^J:v^TV-;v) > -C (=S) R 
17 (gfcsK RWtttffiBfcH**) , ^>L<Ji-S0 2 R 21 R21{i7^* 
;PX«ie&S*vcv>T4> iv>75y) t fcliRl4£ Rl5«— f&fcfcoT«feS:h. 
T v » Tt» i v>f- * 7 3 vV & i> L < fi R 14 1 R 15»i-f* K ft o T P^T & &XJK 

„ - (ch 2 ) 0-3OR 18 (sSf* R 18 Ji7K^ 7***, 7->W7'J-^) 
, - (CH 2 ) i_3CONHRl9 (:£+> R^li**, 7;w*;K 7y;Hli7'; 

. -SO3R20 (5S+. R20{±7;v^r^X«^ Kn^v) % -SO2R 21 ( 
5^ R2ijiT^^;wX{±gm$^Tv^-ci> iv>7 3 y) > -PO (OH) 2> 

-P0 (OH) (R22) ' (jfrK R22 i ± T ^,] / ) „ A07JV+;K - (CH 2 
) i_ 3 COR23 (^+, R23|±r;v^;vtf c (ig^$tt-CV^T^>«tV^7 , )-;l') 

fc*£U (1) -A2-^ -C (-Y) =C (-RB) -C (-R24) =C (- 
r25) -X-frZWi&li, RBjig^$tfCV»T^J:v^;w^W;i/-CJift< > ( 
2) -A2-^ -C (-Y) = C (-RB) -N = C (-R25) -t?**»^l±- 

[W**3] (iii) : 



Y, RB. Rl. SsitfR 2 ' li^S2 tmMm; R27^J:tKR28<o- 



[fl55] 



Y 




(HI) 



2003-3075147 



S&m. 2003-121726 



^- 'J : 6/ 



2rau a/n?*** -n (r") (r15) (**. Ri**J:tFRi5tt*;ii* f *i» 

SLLTtK^ v^7M)K - (CH 2 ) i_30R!6 (*+, R*6(± 

7K*s T^^K Tv^XilT 1 ;-^) . -C (=0) R 17 (**> R 17 ii3lcit 

vvrV-/U) , -C (=S) Rl7 (^iJj, Rl7»iflMEfcEI*l*) , 4>L<f4-S 

o 2 r2i R2i{ir;u4f;vx{4S^$^tv»rt iv^r^ y) ztzHRU 

t R 15{±-^IC & o Tfi&S tLT V>T & ± * T ^ vV £ % t < (4 R 14 1 R 15 

^t-wj ? ^■tum-fz) , - (ch 2 ) 0-3OR 18 (*f* Ri8{±7Km^ r 

Tv^XtiTV-^) , - (CH 2 ) i_ 3 CONHRl9 (*<K Rl9f47K 
^ N t^*;k 7y«li7'J-;V) > -SO3R 20 (**> R 2 <>{i 7^**02. 
lifcKn^y) „ -S0 2 R 21 (*4>, R21|4T>u*A'Xtt«ilS*t-CV>rt J: 
V>75/) > -PO (OH) 2 > -P0 (OH) (R22) (sfctK r22|4t/H* 
;V) „ ;>nr*tA', - (CH 2 ) 1-3COR23 (;£*> R^iT**** fcttg 

[n*&4] -ft* ( 1 v — 1 ) : 
Hte] 




(**. y, ra % ri, r2, ^io?R3ttw^i tn&m) ■emztLzm&m 

[»*£5] -ft* (IV- 2) : 
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lit 7] 



Y 




R 2 R 4 



(IV-2) 



X, Y, RA, r1, R2, ^itTR^ai^i fcHiai) -e^sti^ii 
[»*«6] (v) : 

Kfc8] 



y, rA, rI, axxfR^im^i tnui; R 29 w\ 

-N (Rl4) (Rl5) (3*+. R 14 *5«t^Rl5{i^tL-P^a:LT*^ 7** 
;K y^nr^JK - (CH2) l-sOR 1 ^ Rl6tt**, 7/Hr/K 7 

v^Xfi7V-^) , -C (=0) Rl7 (5£*K Rl7»4**, fcKn*5/ % 7;W 
3^y, 7A'*7U, />D7***, X«igJ&£ fLT^T *> <fc V>T 'J > -C 

(=S) Rl7 (5*;*, Rl7|i^|Bfc|B|SaJD * *> L < (4- S 0 2 R 2 1 R 2 
l{47^^r;i'3?.tig^$tt-C^-C^«tv>T^y) ££l±Rl 4 *:Rl5{i— jjf frc&o 
TSm$ tLT V> T *> «fc * T 5 y y £ 4> L < f4 R 14 1 R 15*4— £ iz & o T 

j&K"**) ^ - (CH 2 ) 0-3OR 18 (5£*K Ri8{47Xfl> 7/u*/K 7~>;K$u± 

7V-A') . - (CH 2 ) 1-3CONHR19 (3ft*, Rl9|±7K^ Tfr**> 7v 
;i/Xfi7 , ;-;L') „ -SO3R20 (st*. R^ttT^JVXtefc Kn*v) , - 
S0 2 R 21 R 2 l{47;V#^XJ4©m$tLTV^T^ <tv>T?y) , -P0 



Y 




R 2 R 29 
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(OH) 2- -po (OH) (R 22 ) r 22 (*t;v*;v) , 

% - (CH 2 ) i-3COR 2 3 R 2 3iiT;V^;Vt^{*gm$^TV>Tt 

[»3fcfi7] -«3S (vi) : 
Mb 9] 



Y 




[W*®8] (vii) : 

[Ifci o] 



Y 




(5£«K Y, RK RK R 2 > SJltt^iiK*®! tmi&m 
[»*519] (viii) : 
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[it 11] 



Y 




(VIII) 



o] -8b£ (ix): 

[ftl2] 



y, rA % r1 n ^io f R2{i»^i t^a) -e^stL&iMtgiie 
Kbi 3] 



x, y, ra, rk ^x^R^im^mi t^MM) vmztizm&m 




(IX) 



Y 
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im->mi2] R3f tzitR^K *;^>vXli-N (Rl 4 ) (R 15 ) 

<K Ri^iiFRiSji-etL-rtL^t-CTK*, t;v*;k 7^HL<a-so 

2 r21 R21fi7,i,*;i0U*®&$*LTv>Tfc iv>7 5 y) *^{±R 14 i: 

[|»*«13] R3f 7tl±R4^ -N (Rl4) (Rl5) (3:<K R 14 fc.tt^* 
Rl5^i^*v^;K4Sl3: LTtM?^ 7 -Mr As 7y;HL<i±-so 2 R 21 (sS'K 

R21|±T;V^^X^Jfe^tLTV>T4>«tv>T5y) t^t±Rl4tRl5(i-M^^ 
0 TP^-t- £MftIF>T- t *KS!tl*l KiScfll^** L-T v»r 4 «fc v>#ft«^^ n -9" 

Ii«ai4] 5$;: 



(5£+, Rltt*: -Z1-Z2-Z3-R5 (^rf, zK zK z3s*tfR5ii& 
^^77*^^*^ T/U**f-*, 7A'*A'XA'*-;K S&£ft- 

fj)W**4)V^ r'y^ttzitm.^^r^X^X^T)V^jny ; RMtt: -C ( 
= 0) -R 7 (5£*> R7ttKKD*'>, iH$tit^TUv»7A'3*^ SJ& 



[tin 41 



Y 




R 2 R 29 
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1 6 ] mmmmMtb &m?m 1 5 %m<ommmmm 0 
imim is] h i v«r >f/7-b*Eisi^JW 1 7«iBmoE^ 



im#& i9i i vaj-e* 1 5 msMommmm^o 
imim 2 1 1 w#£ 1 8 umommmzM * t>v 

[^<o#ffl^m^] 

[0 0 0 1] 

[0 0 0 2] 
[&*«>&#] 

man Immunodeficiency virus, &TH I V iBfrt) tt, «*tt$ME*££«* ( 
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Acquired immnodef iciency syndrome, VXT^^i Xh9&~f) <7)BH®b%:2>Z-bj) t 

n (azt, 3TCf) tfUT-r-wmm (<(yT4i-*A#) 

£>, Sft. #«#ffl*tt*»tt*tt-C**i:*Rft$n-CV>4 (Balzarini, J. et a 
1., Proc. Natl. Acad. ScL USA 1996, 93, pl3152-13157. ) « Sfts IfcH I V 

mtLxit, m&$&m®m%L 7UTT-*?®mw<o2m*®.fexmmzti>x 

r/f^7-«JtUTIi, WO9 9/5 0 2 4 5, W09 9/ 

62520, WO 99/62897, WO 99/62513, WO 00/390 
8 6, WO 01/00578 iZ.f5M<0 1 , 3 -i?** Vf9 >®m, 1, 3-7 

^mfc&mtmwmfett-tzj yf^^—^mmnt vx\t, wo 2 0 

02/3 0426, WO 2002/30930, WO 2002/30931, 33 
0 0 2/3 6 7 3 4t&*Wc>*l& 0 
tfc, 2t:|&gg'fb^S'(aw ; Bl3t*>fr1" ; & > fk^i: LTIi, Chem. Pharm. Bull. 
42(3) 560-569 (1994) K, tnJl/J^J-eabS^>X^ 5 ^V-«^#tf> s Hfl^ 

WO 9 8/4 5 2 6 9, J. Med. Chem. 2000, 43, 1533-1540 CHi, 
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Utl 5] 



o 



OH 




£fc> US 31131351^ S-^Wfr-l-Tttfr-Z-t Kn*y*y V >Rtf5- 
7x-M-7-tfA'-8-l; Kn + y + ; V ^7&*|ilfc$*vCv>S 0 
[0 0 0 31 

l i -5 i- * ma 

[0 0 0 41 

[mi & * «o#^i 

[0 0 0 51 

^ (I) : 
Mki 61 



VJfrxm, JfiH I tftHT L V — 1 (Human T cell leukemia virus type 




a) 



mfE# 2003-3075147 



#M 2003-121726 



^-v*: 14/ 



1 : h T^JI&SjfiLTpi^'Ol'^lSD ^> #fcF I V (Feline immunodeficiency v 
irus : ^.nx/fX^'fil'X) H, jftS IV (Simian immunodeficiency virus : 

*tf>l±, J/EHIV^i: L "CO SbAIDSH, -f&fr*>. i-fXfiiWOB 

j£B«»£^ Mil^^^S (ARC) , ilfirtt^r^b'; (pa . 

(i) -*fc* (I) : 

[flll 7] 



[5$tK Bl«-C (R2) = S£(i-N=; 

Rl&£V ! R2<D-J]\t, -Zl-Z2-Z3-R5 (^> Z^^Ji-ett^ 

•C4> iv»7^-V^ -CH (OH) -S-. -SO- -S02~> - 
S0 2 N (R6) — N (R6) S0 2 -, -0-, -N (R6) -N (R6) 
CO-, -CON (R 6 ) -C (=0) -0-> -0-C (=0) -XI*- 
CO- ; R6li**, m&ZtiX^X'k iv^T***, «»$;ftWC<b *v>7 




0 
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Ri' it, mte^Afrbmnztizumm; 

-Al-li. -C (-Y) =C (-RA) -C (-R3) =C (-R*) -> -C ( 
-Y) =C (-RA) -C (-R3) =N-, -C (-Y) =C (~R A ) -C ( 
= X) -N (-R4) -C (-Y) =C (-RA) -N = C (-R 4 ) -> - 
C (-Y) =C (-RA) -C (-R3) -C (-R4) -C (-Y) =C ( 
-RA) -O-C (-R4) -C (-Y) = C (-RA) -C (-R3) -O- 
, -C (-Y) =C (-RA) -0-. ttzl*-C (-Y) =C (-RA) -C ( 
= X) -o- 

Yf±-OH. -SHXti-NH 2 ; 

rA(j > -c (=z) r7 (^*, zimmB.+ximmm*; Rtim&mtA 
frbmm.z*iz>w.&m > -nhoh, -n=nrio R l0 &*m, r;v 

7->;K 77^^K T'J-^XIi^foT'J-*) > -NHSO2R 12 
PO (OH) 2 > -PO (OH) (Rl3) (:£4>> Rl3{i7**;K TU-^X 



0£4\ c^{±sm^A^e>^4R$^^m^t^t±^:: -Z1-Z2-Z3- 
R5-e^^^em^ (^ c p. zK zK z3fcj:ofR5j±friBfcTOa) -ei- 
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iv^r^-^-^K g&£*t-cv>T*> ±v>r;v*-;K r^^Ji'X;!/*-;^ 

S&£*i.-cv>t*> «fcv>7$ A g&Stvc^T-cfc <fcv> 

*-**v, 7/Mri'>s>**S', r^*k>, r^— -bay, 

7vh\ 75^, iTT-VJ^ ">T/. <V*/7A ^Vtf'/K g&SftT 
v>-c*>J:v>#;w^>f /K *»$*fCv»"Ct £v>#;w^^;v7;v*;K g&S 

x7-f-3, gms*vcv>-c*> £v>7V-;k g&$*LTv>-c*> iv^nr'J 

ms*LO>-cu^fn7 , j-A'**^ gm$*vcv>-c*>«fcv>T';- 

|i**itv>ttJ:v>^fo79**)l'***A Slfc**fCv>T 
fv»77^*W, gi&^ti-CV^Tfc iv>Afa77^^ft, g&Stt 
T^t^J:v>7';-^**v7;v*JK f^^ti/>tUv^fD7'J-^t 
+y7M^, g&$*LTV>-C*> J: v»T'J ->!'*■* T/l'*A', g^^ttrv^T^ 
j:i ( »Afn7 I J-iVft7^ ; lf;K gj£$;tvcv»-t<> J^T 1 ;— /l'**'*— >K 
f i?tit^t i iv>Afn 7 'J f fe$tLtv^tJ:v»79;v 

fc«U (1) -C (-Y) =C (-RA) -C (-R3) =C (- 
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R 4 ) -x-b&Wi&iz. RA«g^$it-cv>Ti<tv^;w^^^-ctt^<. (2 
) - A l-^% -C (-Y) =C (-RA) -C (-R3) =C (-R 4 ) 

Rl» (3) -Al-^ -C (-Y) =C (-RA) - 

N=C (-R 4 ) RA{ig|j|$tLTv*Ti iv>*;w^^;v-eti 

$<bfc#L<tt. MTO (2) - (2 3) HM+*o 
(2) Htt* (ID : 
Mtl 9] 

D**, B2(±-C (R2* ) = £ fcli-N = ; 

Rlfei^RZ' O-^tt, - Z l-Z2-Z3-R5 (5^ Z l, Z2 % z3fc 
«t^R5{i (l) 2: l^m) ■C^StiSHf, «fi*3?i ; 

-A2-{±, -C (-Y) =C (-RB) -C (-R24) =C (-R25) -C 
(-Y) =C (-RB) -C (-R24) =N-, -C (-Y) =C (~R B ) -C 
(=X) -N (-R25) -C (-Y) =C (-RB) -N = C (-R 25 ) - 
, -C (-Y) =C (-RB) -C (-R24) -C (-R25) -C (-Y) 
= C (-RB) -O-C (-R25) -C (-Y) =C (~R B ) -C (-R 24 
) -0-> -C (-Y) =C (-RB) -0-, ttzit-C (-Y) =C (-rb 
) -C (=X) -0- 

RB{± % -C (=0) R26 (^tfJ, R26 { itKn^v, TJ^ + y, 7***, 
4 fcliEm£*LTV>T*>«fcv>T i ; -•«'') * -CON (R8) (r9) (5$*, r8 

HOH, -N = NRlO R 10 l±7fCf!f, 7A'*>K 75^^, T 

y-W^fo7 , J-A') . -NHS02R 12 R 12 f±r;v^;K 7 'J 
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~)K 79^^, tKo^fyXii7§/) . -PO (OH) 2 > - p0 (OH 

) (Ri3) (5$«k Ri3{ir;v+^K ry-^XttT9^*^) . tfctiS;: 

Ut2 0] 



ciii (i) tmi&m x-mztizm; 

R24j 3 J;O f R25co-^(i, #;V#*v. — N (RW) (R 15 ) R 14 £«fc 
^Rl5{±-e^ta*a:LT7K^ T***> ->^7)^JK - (CH 2 ) I-3O 
R!6 (5S*> Rl6f±7jt3^ T**^ Tv;VXiiT';-;V) , -C (=0) R 1 ? 
(5^41, r17(±tK^ tKn+->, T^^fv, 7fr*)K ^nT^*^, 
S*rCV>T*> iv^T5>'X{±S^$tiTV^T'b J:v>T';-;v) , -C (=S) R 
17 (^4,, Rl7t±mtm*m > * L<(i-S0 2 R 2 1 (^*. R21\*7)V* 
AOUi«ift§ *lt v^-C t X v> T 5 </ ) * fcl± R 14 R 15 &— ISK * o TBg|£ ft 
rv»-Cfe ±v>fi7 5vVii L< »iRl 4 £R 15 Ji— *fc*o-CBIft"**3*S 

, - (ch 2 ) 0-3OR 18 R 18 J*7fc^ t**;k r^aoUiTV-*) 

, - (CH 2 ) i_ 3 CONHRl9 (ft^ Rl9{i7K^> T***, 7yOT7'J 
, -SO3R 20 (5$^ R20j±r^%;vXf±t Kn*~» „ -S0 2 R 21 ( 
=£4^ R21(i T ;^;uXl*g&$*L-CV>T& ^^75^) , -PO (OH) 2 . 

-po (oh) (r 22 ) (3;^ R 22 t±r;V'^^) ^ ^dt^, - (ch 2 

) i_ 3 COR 2 3 (^> R23ttT^*/u4fctt«Jfc**fCV»T*J:v»Ty->l') 

fc/;U (1) -A2-^ -C (-Y) =C (-RB) -C (-R 24 ) =C (- 
R25) -t-& f±> RB|±g&£;h/T:v>T*> iv>*;w^>f ;i/t?{±*<, ( 
2) _ A 2_^ _c (-Y) =C (— RB) -N = C (-R25) --efc£i&£-f;i 
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(3) -ass* (ill) : 
Mb2 l] 




(5*;«K Y, RB, Rl % ^5±0*r2' (2) fc|WIit« ; R27^iOfR28o-^ 

14, *A>4?*3^ — N (Rl4) (Rl5) (5^ Rl^i^RlSli^tiW^ 

LTTfcff. 7/HrJK '>?nrm - (CH 2 ) i_30Rl6 r16{4t|c 

7**/K 7y;HU7V-;V) , -C (=0) R*7 (^Ffi, Rl7{i7K^> 

7V-;t/) „ -C (=S) Rl7 Rl7tt|(riBi:W**) > f>L<fi-SO 

2R 21 (jS^K R21{4T;l'^r^X{iSm$tfCV^T*>«}:v^T5y) ^fc(4Rl4i: 
Ri5(±— m^teixmrnztix^xb x^n-r 5 L < HR^t Rl5{± 

-ft £ 4r o T Bft 1" & t&KWft c L r v> T 4, «fc v^M# 

Afn^^;v^l«f4) , - (CH 2 ) 0-3OR 18 (Stf, Rl8t47K#. 7* 
*;K 7v;H(i7V-;V) , - (CH 2 ) i_ 3 CONHRl9 (=£p^ R^it^m 
, 7^*;K 73'*XttT i ;-A') , -SO3R2O (^^. R20(i7;v^,i/£{4 

tKo*y) „ -SO2R 21 (3*<K R2i{ir;v^r;v3l{iS3fe$*trv^rt«tv> 

T$y) , -PO (OH) 2 > -PO (OH) (R22) (5^, R22 f ± T; i,^^ 
) , />D7**JK - (CH 2 ) 1-3COR23 (^;4». R23(i7;w^;i,f fcttftfe 

R^tf***"?*^ R28^@3fe^B (*;W^->, -N (Rl4) (Rl5) ( 

RM^iofRiStt-e-ifptaaaLT**, 7***, '/^n/H*, - 

(CH 2 ) i_ 3 ORl6 (;£*. Rl6f±7K^ 7**/K 7vW7V-;V) * - 
C (=0) R 1 ? (^> R^tt*^ tKD + A 7;wn*->, 7/W*;K 
7;i^;k Xf*S&Sft-cv>-c*> iv»7'J-^) > -C (=S) Rl7 R 
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17tttKfEfcBI*«) . a<li-S0 2 R 21 R21jiT;i'*;vX»±g&S 

f- * T 5 V J m * L < tt R 14 1 R £ ft o T B»1" * t # fc»F«3 

lcasjtlR : =F-**L'CV>T4 J: v»«*^f ot-f J'A'tfftti) * - ( CH 2 
) 0-3OR 18 (5$+* R 18 ti7fc#, 7**/K Tv^XtiT'j-^) , - (CH 2 
) !_ 3 CONHRl9 Rl»l±**, 7/U+/K 7 v;KSLI*7 'J , ~ 

SO3R 20 (*+, R20«TA'*>uXttt Kn*-» „ -SO2R 21 * 21 

{iT^^;vx(±mm$tt-cv^-c^ *v»7s/) > -po (oh) 2> - p0 <° 

H) (R22) (5^ R22jiy;i,^;i/) , AD7;V^^ - (CH 2 ) I-3COR 
23 (5£(K R23{ir;W^;l/t/c(±am$tLTV>r i J)J:v>T';--'V) ) 

(4) -*fc* (I v-i) : 



R 2 

Y, RA. R\ R2 X *J:VR3tt (1) i:|qti "C^StL* (1) 13 

(5) -ft* (I v— 2) : 
Mfc2 3] 



(3*;«K X. Y, RA Rl, R2, ^«t^R4(i (1) tmUm) TttZM (1 



Hfc2 2] 



Y 




Y 




ttliE# 2003-3075147 



#12003-121726 



^s-v: 21/ 



tmmm 0 

(6) HR* (v) : 
[flS2 4l 



Y 




««K Y. RA, Rl, feil>'R2{i (1) fcHJWfc; R29|4 % *;i/***~>. - 

N (Rl4) (Rl5) (5**, Ri4fiirrRi5tt^*L^*uaia:L-c*iR, r*** 
, S^nT/Mf/K - (CH 2 ) I-3OR 16 R* 6 ****, TA^K 7v 

JOUiTV-*) . -C (=0) Rl7 (5^ Rl7«**. KKDt'A T^a 
Til'**, ^nj***, Xtt«ft**tWC**''*^y-*) * -C ( 
= S) Rl7 (3;4\ Rl7{±lal3fc|Bl^) > *> L < ii- S 0 2 R 21 (5$+, R 21 
ttT/u*^Xtt1Hft**t-Cv»T<> J:v»T5 /) i £fiR 14 i: R 15 l±-3f K&oT 
$ *LT V>T 4> <t * 7 ^ «/ * ^ L < « R 14 1 R 15fc— fffc * o T Bff"^ 

& a**^- t$i\,znn kamwr^ £*rL-cv>-c<i>«fc v v$s*^ 

jSi-s) x - (ch 2 ) 0-3OR 18 (5^ R 18 {±^, t;v*;k T->;v3UiT 

. - (CH 2 ) i_3CONHRl9 (5£4>> R^li*^ 7**JK T*s)\> 
XliTV-A') . -SO3R20 (:£4>, R20{i7;V*;K5LI±fc Kn+y) , -S 
0 2 R21 R21{±r;i/^;VXtig^$tt-CV»Ti«t^T5y) , -P0 ( 

OH) 2 > -P0 (OH) (R22) (g£*, R22 { i7,v*;i,) , ^07^*, 
- (CH 2 ) i_ 3 COR23 (5^ R23{i7^/^tfc{±«ft$*L-CV»T<> iV»T 

] -c^$tt& (1) IB*W>fljfr«K WnK5?/, **te>©|«U: 

(7) — «W: (vi): 



tBfE#2 003-3075147 



#M 2003-121726 



s<-*J: 22/ 



Mb 2 5] 



Y 




R 2 R 28 



(g*;*, Y> RA, Rl, SJO^tt (1) fcB*fc; R27*J:tfR28tt (3) 



y, ra, ri, r2. ^.tt^R^i (i) tntm -emzftz (1) IB 

R 4^glfe|^ B ^ <b jg it* S&£-efc & ILK 

( 9 ) -«55; (viii) : 

Mb 2 7] 



(8) Hte* (VI I) 
Mb 2 6] 



Y 




R 2 R 4 



Y 
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Y. RA. Rl, R2, ^i^R3t± (1) tm&M) X'TfiZtiZ ( 1 ) I B 

(i o) (ix) : 

Mb 2 8] 



rK rK &XVR2& (i) tra**) -c^stta (i) tamo 



X, Y> RA, Rl, SXtfR^i (1) fcH**) -C^£ft& (1) IB 

(12) R3t tzitRHK *;Kf*vZli-N (Rl4) (r15) R 
14^i^Rl5|±^^tUa2:LT7K^ 7**/K Tv^t t < (S-S02R 21 




(11) HHsS (X) 
[ft 2 9] 



Y 
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(13) R3ifcttR4*», -N (Rl4) (Rl5) (^R^^^R 15 ^ 

-e*i.-r^itt:7KS. T)v*)v^ Tvivi t<f±-s02R 21 (3;*% R 21 & 
zi&fc-rz) (i) ism^b^ woK7?^ **l&o«*±# 

(14) 
Mb 3 o] 



Y 




(5$*, Rlfi^C: -Zl-Z2-Z3-R5 (^^ Zl, Z2. z3i3«t^R5{± ( 
1) tm&m) -C***t*3fe; R2tt*« ; R29{±, >M3*»>\ g&Stt 

3->, x^77 ; E'(Ji't*y> r****-*-. t;v*;vx;v*^;k g&£*vc 
v»tUv»x^7r*>f^ g&£*i-cv>Tfc iv>T;w^-;K ltti*3ivcv»-c 

;w^e^;K Tv^i7 v ci±g^$ttTv»T^>«tv>r^^;v ; R a J*^: : -c (= 

0) _ R 7 (5$^ R7|JtKD^r-A @&$*LTV>T 4> J:V»T^3*5/, g&£ 

(15) (i) - (U) o^-ftifrK&WWik&fa. WnK5^> 

(16) sifitis##J"e£& (i5) faftoisxtiuftteo 
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(17) ®wmm&mm. : gM'?$>z> d 6) tm.<n>mm®$M° 

(18) HI V>f tfB«W"C** (17) SB«OE*8UR1fco 

(19) #iH I V#J-C&& (15) IBIROEHaftlfco 

(2 0) x-f XXIix^f XHl^i«)^^3llil&!l«l"e*5 (1 5 

(21) (18) fB*OlS**LJfc»^ aMEW*B«!l* «t l^/Xli^n 

(22) «<EW*iift«*iiJ * tr/xtt^n -jr r — k a*«iofiisHivett* 

±#S«T§1££;rf £ (18) RMOWMISMW* 

(2 3) (15) f5«<75tSM«^S-5-i-* - 1 £#3&i:1-&^ XX ii 

i fc, mr n^-r-^ (iv-s) : 

[ft 3 1] 



(5S*, x, y. zi, zK zK Rt&zVRSi* (i) fcmst*) -e^s^a 
(i) fBmoft-a^ wn^y^ -etLib^m^-t^^tv^mx^-e-tL 

X LTIi> HBMC*#»* U» 0 

-Z1-Z2-Z3-R5 Zl, Z2 % z3, RtTR5tt±IB (1) fcR 

*ire*>*« ) X'7fiZti&&b Lxa, «*.tf, ^ : -R 5 > ^ : -ch 2 -R 5 
, -ch = ch-rs, S:-ch (oh) -r5, a;: -s-r 5 > - 

SO-RK -SO2-R 5 . 5*: -S02NH-R5, ^:-nhso 2 -R 5 



Y 
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% ^ : _o-r5, ^: -nh-r5. ^: -nhco-rS, ^ : -conh- 
R^ft:-c (=o) -o-rs, ft: -o-c (=o) -r 5 . 5£: -co- 
r5, -c 2 h 4 -r5, S:-ch=ch-ch 2 -R 5 . 5£: -ch (oh) 
-CH2-R 5 . ft: -S-CH2-R 5 . 5S:: -SO-CH2-R 5 . ^: -so 2 

-CH 2 -R 5 > ^:-S0 2 NH-CH 2 -R 5 , ft I -NH S 02-CH 2 -R 5 , 

^:-o-ch 2 -R 5 . ^:-nh-ch 2 -R 5 > 3; : -nhco-ch 2 -R 5 
, ^:-CONH-CH 2 -R5, ft:-c (=0) -0-CH 2 -R 5 , -0 
-C (=0) -CH2-R5, ft: -CO-CH2-R 5 . ft : -CH = CH-CH 

=ch-r5, ^:-ch=ch-ch (oh) -r5. ^:-ch=ch-s- 
r5, ^: -ch=ch-so-r5, ft : -ch = ch-so 2 -R 5 . 5$: -c 

H = CH-S0 2 NH-R5. & : -CH = CH-NHS0 2 -R 5 > ft I -CH = 
CH-0-R5, ^:-CH = CH-NH-R5, ^ : - c H = C H-NH c o - 

r5, ^ : -ch=ch-conh-r5, ^ : -ch-ch-c (=o) -o- 
r5 % ^:-ch=ch-o-c (=0) -r5. ^:-ch=ch-co-r5 
, ft: -ch 2 -ch=ch-r5. ^ : _ch 2 -ch (oh) -rs, 5S:-c 
h 2 -s-r5, =£: -ch 2 -so-r5, ^ : _CH 2 -S02-R 5 , ft: -c 
h 2 -so 2 nh-r5, s:-ch 2 -nhso 2 -R 5 > -ch 2 -o-r5, 

5S: -CH2-NH-R5. S:: -CH2-NHCO-R5. 5£ : -CH2-CON 

h-rs, ^: -ch 2 -c (=0) -o-rs, ^:-ch 2 -o-c (=0) - 
r5 x ^:-ch 2 -co-r5, 5$:-ch (oh) -ch=ch-r5, 
s-ch=ch-r5. s:-so-ch=ch-r5, ^ : _ S o 2 -CH=C 
h-rs. ft: -so 2 nh-ch=ch-r5. ^ : -nhso 2 -ch=ch- 
r5 % ^: -o-ch = ch-r5. ^ : -nh-ch=ch-r5, ^: -nh 
co-ch=ch-r5, ^c:-conh-ch=ch-r5, 5£:-C (=0) 
-o-ch=ch-r5 > ^: -o-c (=0) -ch=ch-rs, ^ : -co 
-ch=ch-r5, ^ : _c 3 h 6 -r5, ^:-ch 2 -ch=ch-ch 2 -R 
5, -CH 2 -CH (OH) -CH2-R 5 , ft: -ch 2 -s-ch 2 -r5, 
5S: -ch 2 -so-ch 2 -r5, s:-ch 2 -so 2 -ch 2 -r5, & : -c 
H2-SO2NH-CH2-R 5 . ft: -ch 2 -nhso 2 -ch 2 -r 5 > ft: -c 



ffifE# 2003-3075147 



mm 2003-121726 



^-v> : 27/ 



H 2 -0-CH 2 -R 5 > 5£: -CH2-NH-CH2-R 5 , -CH2-NHC 
o-ch 2 -r5, -CH2-CONH-CH2-R 5 . -ch 2 -c (=0 
) -o-ch 2 -R 5 > -CH2-0-C (=0) -ch 2 -R 5 > ^:-CH2 
-CO-CH2-R 5 , * : -c 2 h 4 -ch=ch-r5 > _ C h 2 -ch=ch- 
ch=ch-rs. ^:-ch 2 -ch (oh) -ch=ch-r5. ^:-ch 2 
-s-ch=ch-rs, ^:-ch 2 -so-ch=ch-r5, ^:-ch 2 - 
so 2 -ch=ch-rs. ^ : -ch 2 -so 2 nh-ch=ch-r5, ft: - 
ch 2 -nhso 2 -ch=ch-r5, a: -ch 2 -o-ch=ch-r5> ft 
: -ch 2 -nh-ch=ch-r5 > s:-ch 2 -nhco-ch=ch-r5 
, A: -ch 2 -conh-ch=ch-r5 > ^ : -ch 2 -c (=0) -0- 

CH = CH-R5. g3C: -CH2-O-C (=0) -CH = CH-R5, 3ft: -c 

h 2 -co-ch=ch-r5, ft: -ch=ch-c 2 h 4 -r5, ft: -ch= 

CH-CH = CH-CH 2 -R 5 . -CH = CH-CH (OH) -CH 2 -R 5 

, ^:-ch=ch-s-ch 2 -rs, ^:-ch=ch-so-ch 2 -r5, 
S:-ch=ch-so 2 -ch 2 -R 5 > ^:-ch=ch-so 2 nh-ch 2 
-r5, ^:-ch=ch-nhso 2 -ch 2 -r5 ) ft: -ch=ch-o-c 

H2 _ R 5 > -CH = CH-NH-CH 2 -R 5 , * : -CH = CH-NHCO 
-CH2-R 5 . S:-CH = CH-CONH-CH 2 -R^ 5£:-CH = CH- 
c (=0) -0-CH2-R 5 . ^:-ch-ch-o-c (=0) -CH2-R 5 
XU^:-CH = CH-CO-CH 2 -r5 (ft^ r5|±, mfcSfLTWCfcJ: 

#K N ^:-Zl-z2-z3-R5 (g£tK Zl, Z2, Z3, S^RStiifB (1 

1) ziRtfz3#iMg<fr-c*S»£\ 

2) zi»trz3#JMfrfr-e**K zz^ntts-fr, -co-, -o-> -s-, - 

S0 2 -Xlitt7^1^> (#K-CH 2 -. - (CH 2 ) 2~) t?* 

3) ZlWZ37i*m^^*0, Z2*f#ig^ -CO-. -0-, -S-, - 
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so 2 -X(±«r;V'^w>' (#k-ch 2 -, - (ch 2 ) 2-) t^* 1 ^ R 5 * s 

4) Zl»O r z3#J^tt^-C*9. z2^-S0 2 -> -CH 2 -X{±-C 2 H 4 -T- 

R5#g&£*vC^T& iv^TU-^ (fC7x-;VWI Lv\ ) 

£\ 

5) Zl#^XIi7;v*VV^D % Z3j5*#^-C* •? , z2**©8i$;K.T 
*>iv>7';-;K e&£*vcv>-C<f> J: i»at n 7 V - fl'XIif v>t X 

6) Zl^^XtiT^^r^^-C*^^^ 

7) ZH*i£%i&X*$>2>m&, 

8) z2j&*JMjffc\ 7;^V>, -S0 2 -3Hi-0-T^^>^> 

9) z2^ijM££\ T/W^rV>X«-0--C*>S^^ 

10) z2^T^^V>X(i-0-T'^>^>^^ 

l i) z 3^fe-e-x {±r;u^r^>-e*s »£\ 

12) R5^t^$fltv^U^y^Q7;l'^K a&£*lTV»T *> £ V>7* 'J 

13) R53*g&$*L-CV>T& iV»->^D7W, S^$*tTV»rt £v>->* 
n7;^-;K a&£*tTv>-C*> iv^fnf^ ^XtiM&StL-tv^-ck £v> 

14) R^g^StrC^T*) i^i/^n7;^;K *Jfe$*frv>rt iv»7V 
1 5) R5^g&£;h/cv>-c*> iv^ru-^-cab**^ 

16) ZlXlTZS^M^-e*^ z2 5 &*7>Mfl'5'T?*»K R5j&*gjfeS*L-CV» 

17) Zl^ife^XtiT^V^-C^l), z3j5*JMfr6-e*»K Z2*sg^$tt 
tv>t& iv>7;v*v>, r^-i^ -S-Xtt-O-T?**), R 5 f±g& 
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^ . _ Z l- Z 2- Z 3-R5-e^$tt-&*Wt LV^#«fc LT(±, 7x-* 
, 3-7^tn7x^K 4-7;Vtn7xiK 2- 

^nn7x;)K 3-?nn7x^ 4-?nn7x-JK 2, 4-5?7A'* 
n 7i -;K 2, 6-^7Wn7x-K 2, 5-y'7Wn7x^)K 3, 
4 _y- 7 ,^n7x-^ 4-^fii/7x-JK 3-h'J7;i/*n^f;i'7x- 
;K 4_pj 7 ^ D ^f;V7i-jV > 4-tKn + y7x-JK 
7i -jv, 4-yn^7x-;K 4-if7x-'J^ iy*Jfr* 2-7fl'*n^ 

3-7;u*n^^v;K 4-7/u*o^>i?A/, 
3-^nn^y;K 4-jrnn^y^, 2, 4-V7^to^>^ 2, 
6 -v*7;i,*n^>i?;W 2, 5-^7^*0^3"^, 3, 4-^7^*n^ 
3, 6-^7;v*u^^5?;w 4-^f-;w<>^K 3->'J7^tn 

4 _p{ h*->^>s;;i/, 4-'7*n^>v f ;K 4-7i-jw<>v>;K 2-7x 
2- (2-7^tn7x-;v) xf;K 2- (3-7^n7x- 
)U) 2- (4-7;vtn7x^V) at-f-A', 2- (2-^n7x-* 

) J.*-*, 2- (3-?DH7x-;v) •x^/W 2- (4-?nn7i-;v) x 
2- (2, 4-/7Hn7x^l/) xf;K 2- (2, 6-y'7Wn 
7z^iV) xf;K 2- (2, 5-^7;vtn7xzjV) 2- (3, 4 

-y7W07x-^) .x^K 2- (4-^f*7xX^) .x-^K 2- (3 
- b V 7*tD^f*7xi^) if"*, 2- (4-b 1 J7^n^Wx- 
xf^, 2- (4-KKD^ry7x-Jl') -X.f-;K 2- (4-^F^7x 
j^f-;K 2- (4-7o ; E7x^) 2- (4-tf7xx'J;v) 

x;^;k ^>-if>x;v^-;K 2 -7**n.*:"tf A\ 3-7^^ 

4_ i ; 7 ;V / ^n^>-lf>^;V*-;K 2, 6 - '77*tD^V*>X**s* 
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„ 2, 5-i?-7JV*U'<>*i>X)l>*~)l'^ 3, A—WJUfwOliZ'XA'* 
4— ^/l^S-Hf S-h'^Hn^f^V*^** 

4-7x-jm>^/x;v^^;k 7x-jvft, 2-7;^n7x-;i/ft, 

3- 7*tD7iiJW, 4--7)l/j-Xiyx.-Jl<?-*^ 2-7dtJ7x-)l'f 
S-^nn^i-^^-^-x 4-?nn7x^ft 2, 4-i?7Wn7 

2, 6-^7W0 7x-m, 2, 5-^7WD7x-^f 
3, 4-^7WD7x^f^, 4-^^7x^ft, 3-f'J7;V 
ta^f^7xi*ft, 4-fV7Wn^f*7xs^ft, 4-tKn# 
y7x-Wt> 4-^b+y7x-W, 4-7"Dt7i-W, 4-tT 
— 'J**-** 7xy^ry, 2-7Wn7x/^y, 3-7JVtn7x/* 
4-7Wn7x/*-A 2-?nn7x^y, 3-^on7x;*y, 

4- ?n07x/*-A 2, 4-^7^tn7x7^-A 2, 6-^7WD7 

x ;^-a 2, 5-^7;vtn7xy^f-A 3, 4-y7^n7x;^A 4 

-*^-)\>y^J +y, 3-h'J7^tn^fJl/7xy^r-A 4-f'J7Hn^ 
Wxy^fy, 4-KKO + y7xy*y, 4-^f*^7x/*y, A-f 
nt7x/*y, 4-7x^7x;*a 2-7^tn^>v*'f 
3--7;v^n^<>v*^;i/ % 4-7A'*n^yv*-fJK 2-^nn^yy*>f;i/ 
, S-^nn^V^K 4-?nn^/-f*, 2, 4-^7^tn^> , /'f 
;K 2, 6-y'7Wn^>y^, 2, S-^Wn^'/'/'fJK 3, 4- 
^7;vtn^>v*'f;K 4 -^f-^^^V^;^ 3-h'J7A'*n^f^<vv' 
-OK 4-h'J7;vtn^f;M>y*'f;K 4-KFn#i/^ , /'fJi', 4-* 
h^-W/^K 4— ^n^-^^VW ;K 4-7x-M>"/'fJK 2-^J. 
-;K 3— /K 3 -7 V (2-7nnft7xV 

_ 3 _^;v,) 2-n°3V;i/> 3-t°nu;v> 4-tf3U;w (2-v;v 

tftttf'J 5?>-3 — f /u) (2-7/i/tn^'J 5»-5--f/i") 

, (5-7^ne';y>-2-'f^) ^^■A/tW«#»f fctt&o 
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[It 3 2] 




(CSStULfcJB (1) fcra**) -C^^tLSIfet LTtt, caLhott^«:«-t-* 
Tl) , (T2) ) #*P*L<n CHUKOtt^Sr^T-rSK^tcSItt 
t^CllB^f njf^tiijSAfnr 'J (SkTO (T3) , (T4) ) ^ 



£JfiT- ; He t Ji^-ro®^) 

„ c*o»ja«T-fc L-cia, itftm^ K*at^ shkjk^ wi?#f»f6 



Mb 3 3] 
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2 31. 2bl<-Wm.tftfrZ Lv^ 0 

2-^f;K -f ^^"/-^-4->f^ t:vV-^-3-^;K h'JT > /-^-3-'f^ r 

-;W 3 _^;V % ^TV-)V-2-4 >K fT^-M-fiK 1,3,4-f 7^77-^- 
2--f;K l,2,4-f7^7/-;l'-&-'f;K 1,2,4-f 7V7V-/l'-3-'f^ 1,3,4- 
t*t^7V-)l'-2-'f^ 1.2.4-**"9-^T*/-^-5--f >K 1,2,4-**WT 
V-;i/-3-'f;K -fyf7^/-;V-3-fJK tfV5>5'-2->r/K fcf'J * 
% k*7^ ^-2-^ >K t° V ^ v ^-2-< >K tf 'J 5 v JK "7 9 *f V-3-W * 

-;W2-W;v, **-9-7-.n'-4->f;K -f v*-9-7-A'-3->f /K f7V-^-2-'f 
;K f7y-JM-^K 1,3,^7^77-^-2-^^ 1,2,4-f 7^77-^ 
1,2, 4-^7 v f 77-;W3-'OK l,3,4-**t^77-^-2-'f A', 1,2 
,4-t+ty7 > /-W-^> l,2,4-t*t^77-^-3-'f^ + 

'j-^iL<,Mx.tf, w < ^7-;i/-2->OK m; 77-^-3-^ ;k fl> 

9V_;V_5_^;K *-*-9-7-*-2->f 7-^-2-4 >K l,3,4-f7y'7 

7-*-2-^;K 1,2,4-^-7^77-^-5-^^ 1,2,4-f 7^77-^-3-^^ 
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x l,3,4-**t^r , /-^-M^ l,2,4-t*t^7 , /-^-5->f^ 1.2. 4-* 

C * AtnT'J -^fcUtt, ±fBOJ£3&K 1 - 4lltf> 5 -8 
I©f«fl ( 5 - 8 JK&£#»Sfc*3t) Stf/XkMiiO 5 - 8 Jt03?#J£ 
Afnf (BajEJR^, fiMt^ ^J:O f /Xttft*iR : ?-*airt^l~4ffl*^ 
J:v»5-8J|03ir«Bai*JD 3Wtt^L^-f-nT'J-^**i*-r*o SI 

3-^f v»; >-2--r ;k >-4--f ;k * / v >-2-^r >k ? ? 7 

>K > K-^-2-W IK 'fv-fv K-;i/-i_^ ibtt^o 

. >-4-<-f jk *yu>-2-^;w 7^7v>-m;k wv^/v^-i- 

-f/K -f v*y;>-3--f^ 7 p u>'-2-'f^ •/'J>-6-w;k ^-8-^f 
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Ut3 4] 




-*5* (II) fcj3V>T. R24jsj:0?R25coir*,ic>^-^L^*L^v^# 
, *<DR24tfcttR25|± % */M?*V, -N (Rl4) (Rl5) R^iJj; 
^RlSji-etL-rtUffiiLTTK^ T^**, v^n/W - (CH 2 ) 1-3O 
Rl6 Rl6ji7K^> T;l^K Tv^XJiTU-^) . -C (=0) R*7 

(5^ Ri7{i7Km. t Ko+y, r^3^f-A t;v*;k ^nr;^^ m& 
$tLTv*T^>«tv»T5 y xitw&z tir^xi> <fcv>7 , ;-;v) . -c (=s) r 

17 (5$*, Rl7{±frfSi:^^) , *L<li-S0 2 R 21 (:£<K R21fiT;v* 

Tv>-C&.fcv^*T< vV&& L<ttRl4fcRl5|i-«n4o-CII*-r*ft*Jai( 

, - (CH 2 ) 0-3OR 18 Rl8tt*#, TAr*** TisArXttT*)-*) 

. - (CH 2 ) i_3CONHRl9 (5$^ Rl^i*^ TA>*)K 7vJHtt7'J 
„ -S03R 2 <> R20«r^*^X«t Kn*-» , -S0 2 R 21 ( 

5£tK R21{iT;V^;VXI±g^$ttTV^-Ci«tv>T5y) , -P0 (OH) 2 > 
-PO (OH) (R22) R22ti T ;u^;p) % /Mar***, Sfctt- ( 

CH 2 ) i_ 3 COR23 (;£*, R23 ( i7^^^*fctt11iJIS*LTV>T<>J:v>T';- 
A>) *;VJK4r'>Xt±-N (Rl4) (Rl5) RHjsitfR 

15|i^^iT4ffiirL-C*35f, 7^%;K Tv^Xfi- S0 2 R21 (j**, R21(± 
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-N (RW) (Rl5) (5fc4>, Rl4j3j:t>*Rl5fi-etLW®3:tT7K^ 7** 
;K 7^HL<li-S0 2 R 21 R21ttT^*/UXl*«fc#*«-^^-Ct 

, $J;itf, hV^l^ ^nev>, rh5^f V^. 

^i^ ^m^:i~4<@<oii:M^coT^v>'-e* l )> eaxif, 

> 09x.li\ xf*, n-^ntf^ -fv7ni?;K n-:/^K AWf-* 

, sec-rf-^. tert-T^K n-'Of-A', ^'Wf*, ^fr-Of-ZK tert- 
^>^;K n-^3r~>;l<\ 'fV^+VA', n-^T^K n-*?f-;K n--/~;K n- 

„ n-"/ntf;K -fy^nif^ n-r^-;K 'fV'/fiK sec- 7 

r7;v^-;vj{i> -LIB rr;v*;vj c i«teW&±oz:miSS£-£;rf <& 
^ic2~8^0il:f^X{±5-^OT;i'^^^ : S:^t. 0Jx.if, tr-;K 1- 
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m {mx.it, 2-^7f-;W 1-T>VV)K 2-T>YV>K 9-7 >-h 

i-^-7^;k ffmfbtiZo 

Cl~4 1@-g-A/ev>T «fc v> 5 ~ 8 MO^#^t5 s , 1 ~ 4 ffl<7> 5~8 lOff^ 

rAfn7'J-;vJ tLT(±> fflx.lt (ixlf, 2-7'^, 3-7'J^ 

) , (fflx.{t 2-^J.-;v. ^ Ifnyjl^ (i5Jx.lt l-t?n 

2-tfaV;K 3-t?nV;u) % (fflx.lt 2- 

4-f§r/V^) . k'5'/';;v (fflx.it i-t?9VU;K 3-*?9 

W;V, . hVTV;^ (fflx.lt 1, 2, 4-h'J7^/-^-W 

;K 1, 2, 4-f , ;TVU-;V-3-W , ;K 1, 2, 4-h'J7 , /-iM-'f;V) ^ rh7 
(fflx.lt l-r^/^K 2-fh7 7'J;K 5-f h7 7*'J;V) , j*-*^ 

vy* (.mx.it, 2-*3mjvj/k 4-**-9-w>k , <fv* 

(fflx.it My*t'/v^ 4--f v*-9-vj;k 5-w v 

% fTVVA' (Mx.lt 2-t7'/'J*, , fTy 

tvv;k -fyfr/v* (filx.it 3-w 4->fy*- 7 5- 

-fvf-rvv^) , (fflx.it 2-tf';^K 3-fc?us»K 4-^';^^) 

, ev^v-^ (fflx.lt 3-VfV^-;K 4-e»J^v^^) , ifUS-?-* ( 
fflx.lt 2-e'J5'7-JK 4-tf;5v-;K 5-tTV 5 „ 7 7f-JV (ffl 

x.lt 3-7 5f-^) ^ tfvv-^ (fflx.lt 2-^7^-^) s *Hy7y; 
)V (fflx.lt 1, 3, 4-**ty'77-fl'-2-'f^) > ^>77'J;v (fflx.lt 2- 
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^ y V[b] "7 »; /k 3-^ > V[b] 7 v ;k 4-^ ^ */[b] 7 V JK 5-^ > '/[b] 7 V ;v 
% 6-^>y[b]7VJK 7-'<>7'[b]7';;i') s "OVf-Ai* (#ljx.lf, 2-^> 
VM^-x-'K 3-^>V[b]f-^-;K 4-^^7"[b]^^-;K 5-^>V[b]^^ 
-/K 6-^^7'[b]^-;K 7-^^VCb]^-^) > ^X-f 5 ?VV W 

i-^w-f 5 2-x>y>f 5^vv;k 4-x>y-f s^vvjk 

5-^>:/m 5 rvvtu) > V7 u ;k ^>7t+t vj ;k *7*-9-y;v 

(fxtl 2-*7*^V-;K 5-*7*-*V-/K 6-*y**U~A') , v>7 
ys* (tfflxJf. 3-'»7'J-^ 4-i/-//'J-;K 5-v>-7V-;K 6-v>7 
7-v>-7 8-'»y";-;V) > ^V'JA' (W;il£, 2-*^-7*'J 

=.)K 4-^t^-vv-;k 5-**-yy— a\ 6-*-?-V';-;k 7-*^vv-;k 8- 

*^-l/U-^) . *7'J^ (0Jx.tf> 2-^7'^, 3-^7 'J ;k 4-*7V;K 5- 
6-^7 U;k 7-^7 u;k 8-^7 'J^) , 7^5v^ (®ixJ*> 1- 
7*9^-^ 6-7^7'7-iH "fV*7V;V (ttittf* 1- 

/fy^/'J;K 3-^7^7';^, 4-^7*7 'J ;V\ 5-^ V * 7 'J ;k 6--fV*7 

y/K 7-^v#7';;k 8-^7*7 y;W , 7 , f'J-7-A' (#]x.tf. 2- 

yxVv-;K 4-7^ V -7-;k 6-7fV'7-;v, 7-y-r 'J , #;w<y 

y ;k 7xtvf y -7-;i/ (fliJxJf. 1-7* 'J v-;k 

ys/K 3-77V-7-;K 4-T^';v-;K 9-7* y 3*-*) ^ -OK'J^V (^J 
l--f > K'J >K 2-4" > K'J >K Z-4 > KU >K 4-^f > KU >K > K'J 
a,, e-'fvK'J/K 7->f>Ky^) , Hv4>Y*)Ji'o 7 7tV-* (0flxJ;T> 
l-Ti^i^K 2-7xf7-^) Xli7 i 7 ^7 v-;!' (#0x.i;f, l-7x/f 
7'7i;K 2-7x;f7-7-;K 3-7i^f-ry-*, 4-7x;f7^;V) 4£ 
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2-->^d^^x>-1-< 3-v^n^>'r>'-l-^;v) % v?n^ 
*-fc~;v- (#Jx.{£, l-v^n^-b^-l-W ;K 2-->*n^*-fc>-i->f ;K 3-v 

v^n^r-^ (Mx.tf. l-y^nt^f-^) ^ ? Wbtt^ c 1-v 
^n^^f-fe^-i—f;!/, 2-->^o^^r-b>-l-^f 3-v? n^^r-fev-i-^ 
tv> 0 

*I*U -Wxtf* l-tfn'jsA', 2-tfn'J-;w 3-fcTnV^;K l-tfn'Jv-^ 
% 3-tTnU^~;K 2--f 5 i^/'J 4- 

✓f 5 -;k i--f ^ r/'j v"-;k 2-4 ? s^jk 4-w 5 ->'- 

;K l-fc?7'/'J-;K 3-t£?*/V— 4-fc?7V r, J~/K l-fcf9VVv-;K 3- 
kf5Wv"-;K 4-t°9 vv v"— ;k tf^vvV, 2-tf^Vv*;K 3-fc°^';v;i/ 
% 4-fc?^ i ;v*;K i-i£^7 v"— ;i/> 2-ti^7 v— ;k 2-=e>v*V— >K 3-*** 

ttxakuij a, mf^m^M. s&^t*o-c^j:<, ^s&flnrfco-c&i 

o [1, 2] f7^t>l, + ^VfTyV^l, 1 

n-rh^A -fV^h+'A tert--/b*">«if^»f«>*t*o * b 
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— tert-y h ^v*;i^^-;v^ ? Wb^^>o 

V^n-f+y^Jl/, n-yh^y^^K >fvyf + y^f;K tert- 7 V * -> 

* b^rv^;K xh^fyxfJK n-/n,f+yxf;K >f V"/n#* 
vjc^-;k n-rf^yifJK -fV/b**/*f^ tert-7* h * yifiP*; f 

ntf^;K l-:/^-;K 2-^-;^> 3-^-;v^3& $ ^fbtL-6 0 

;1/jJx:=.;k 'fV^y/l'X/l'*-^ n-^^f A'XA"!'-^, n-jJ-^-f-JkXA'* 

J OSt&&fcL-CW\ S&£*iTv>T*> iv»7*** (0J;Uf> xf-;i/ 
% ih^»f;K > r->;v («J£tf, *;vs/k 

/'OK ^>^yif;i/*;wf-;K 2,2,2- b V 7*tnif*#^-*, 
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*;i>*— ;K jLjryxjvfr-fr^ 4 vfu fcf;w*;l/jfc.=.;K 2.2,2- > U 7/u*n 

J ©7 5/11^ T^^rl^^ <M*-&, hVJT-Vy, ff7^fl/^ 

A IfnWA f7yf>-2-^JK 2-**y tT^U S>y , 2-*4fytfnyy 
A 1,1-^t^ry K-l,2-f 7^ty-2--f;K 4-tKD^y^tV/f«5l 

^V7f;Vft, sec-rf-;^^ tert-^fl'*-*, n-'O"?-/!'*-*, 
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-fV^^Wt, ^'O'^/U*-:*, tert-^^-f-^f-*, n-^^yJl-ft, 
•fVA^-»l/ft, ft-^yf-ZUf-*, n-^-^^;V^"^-> n-/ — ^"f-*, n-T'v^ 

W yynfc?;!/?-*;*^;^ n-^f -fy^fW^f* 
y^O^-A'^*^^-/U, ^^'0^;v^-^-^f-;V, tett-^O-f-^^^f-^-. n 

n _yf-;V^^-jcf-;W > y 7f;vf^xf;v, sec- T'f^ftifJK tert-7* 

hnr^A'J (4, im±^ny>-Cgm$ttfc±f2 [TAr**} 

JftSau-So^ny^bT/M^smiL^ #Ux.t4\ M;y;i/ 
rfra^^K ^nn^f;K ^nn^fJK i,i-y?nnxf;K 2,2,2-MJ 
. ^ a n jt.^;i/^ t^^tf ibtt^o 

U 0!lxJ4\ h'J7Wo^h^ ?nn^*y, y^Dn^ + y, 1,1- 

rAn7^3*->7;^;i/J 14, ±12 r^oT;w3*->J #*gi&Lfc±fe Tr 
fcltsfcU b'J7;vtn^ f^->^f;K ^an^+y^f 

;K y^on^F^fy^fiK i,i-y^DDxf^v^f;K 2,2,2-b V ?nn 
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, fllx.t£. r-fe^K ^nift-*', 7?->;;k >f vyf-y/K -f v 

o 

rr^/M^j i~3«^>±ib rru-A'j 7& s s&L*:±iB rr^^j 

l-f^^/^-f-ZK 2--*-7f->i'.*f-/Hf) #'flf^5, 
rAfn77;v+;i/J tt, l~31Stf>±iB r^f-nr'J -*J d*«*Lfc±BB 

7& s £F£Lv> 0 #tc, T^^;v^oM#^lXti2<7)^xnTv^^^75 J 0* 
L<x $Jx.J2T> 7<j;l/^;K fxiWf*, h'n';;v^fJK 

;K -fvfrVJW ^/K v -7;i^ V y 9 J—* f- fc" s v- 

^tVVWf^ t^'J^f^ 7^7v-JMf;K 4v*J 
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tf n ^jc^-jk -f $ ^V'J ^xf-^, t?7 VV ;I/Je.^-;k b V TV 
ij ;v.x^-;i^ f- h ? yy ;I/jx^;k *3r-tf-yj v^-y-yi; ;i/xfji/ 

^ f77'J^xf^/, f7^77'JW;K yf-r '/V A'Xfji/, fcP;v;v 
■x-^;K l?>J^i*if^, ify?i;-;vxf;i/, y^Hfcwi/j^K fc??v> 
^.;Vje.^-;K t*tv*7V ,, JJl'Xf;v, ^>!/7V^xf;K ^o-ff-juzuj^x. 
f-fl^ ^?>X-f 5 *VV/wc?-;K ^>"/7V^xf ^y y****V 'J ;w 

y *9-y-;i/.x?-/K -< y Jry" >J ;i/;xf-;i, % y*ij /ioc?-ju„ 7 p 7-'Jy 
-^xf;!/, jd^A/'J ;i/a:f-;K 7zt> h V >^;i/.xv?-;K 7^ 'J v— 

-f'/K'^xf^ -fy^f^KU^xfJK 7r"*-y— >lM.?-/l'Xtt7jt 
/ ^ T ^-;vx.^ ;v^?^{f ^ ttS „ 

r7V-W^yJ , rAfD7V-;i't*yJ > TTV-^f-^J. 
^07';-^^ , ["TV*****!/} , rAfn77^;vt^rvJ 

j „ r^xnT';-;v^^^T;v^;vj , rr , ;-/i'*-*T/MrA'J „ htn 

rT^A'+^A'*— A»J rAfn77^*^;V*x ;uj cfjco [7" 
U-ad . r75;^;vj , ^07')-^ , hrn75^J S^r 

^ nttftStLTWCfc inTU-A'.K rg^$ttrv»T^ iv>AfD7'J-;i/ 
<tv»7 7;i/^r^J » rS^^ttTv^T^iv^-rnT^^^r^J". [W.&2tiT 
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■t*$<g\ -etL-rtLra— xtt*** i~4flog«i^-c«itoffig^sm$tLT 

I) % ^D7W (fllxif. CF 3 , CH2CF3, CH 2 CCl 3 ^) > T)V*)V (Mx. 
If, -fy^ne^, tert-^f-zHJO , 7 (0!)x.lf> 

tf^;v) > t^^-;v (flflx-lf, .xf-— *) , •>^n7;^;i' (fliJxJf. ->*n 
yntOv-) , y?n7W-^ (Mx.lf, y^nyn^ji/) , 7;vn*y (flfl 

*.if, *h*->, xh^-A 7o^y, ry^-^m > r^-;^*^ (fld 
x.(f, ys-fr***,, 7V^t+yf) , r^a*^***-* ($lx.<f, *Y 
*i/jj)\>-$~)\,^ xh+y*J^-)K tert-'/h + S'*^*— >KW , - ho 
, ^fnv, g&£ftTV>-C ! (>«fcv>7 5y (fllxJf, 7^75; (0!lx.if. 
^f;V7?A if;V7 5/, y^f;l/75yf) , Tv;WT5y (0O;tff, T 

W7$y, ^>^;i/7?yf) , r?fr**T\J (0flx.if> ^>v;vr 

hVW5/) , tKn^>7$/f) > TS>b\ 7'j-^ (0Ox.tf, 
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7x-;Vf) , T c 7)V*c)V (fflz.it, > VTS, 4VVTS, 4 V 

vV. TvK, SW K, 75^> ?T=.VJ, 7^H5 K»***»f?»*t« 

O 

Any> (F. CK Br. I) . ad7*^ CF 3 , CH 2 CF 3 . CH 2 CC1 3 ^ 

) , T)V*)V m*-&, if)K 'fVT'n^ tert-^-f"^) > T 

(08x.tf> lf-;v) , T;v*-;k (Wittf, i^-^) , v^7M 

) , t*?*V («x.MT, * h*">> xh+y, 7°n^y, 7*h^yf) . 7 
^3^y*;^*x ;v (£8x.t;f\ * l>+y*;^'i;K jc h *i/#;i/stf-/K tert 

yjVT^y 7-bW5>', "OMjutss*) > 75W7? 

y (tticlf* ^V»7U, b'JW^y) „ tKn^y75/f) , TV 
Y\ TV-* 7x-*|) , 75;^;v . v 

$.***v, ^^*;w<*^;k ^;^75/, tK5vV, 7S>h\ •Ji/'f K 
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KKn**/, #;i/>K*v. /Nny> (F, CK Br, I) , AD7W (W 
CF 3 , CH2CF3, CH2CCl3^) . 7 A"** *^;K >f V 

:/nfcf;K tert--??-)^) , 7;i"7"-;i' (flliltf, . rfc^—fr (ffl 

(#Ix.tf, y^nyn^) , r^^^'s (#Hx.J£ % ^b^f-A x^y 

-;K x^'/ili*ij!i*, tert-T'UfS'fc/HK— /Hf) > g&£*LTV>-C 
J:v^T5 7 7^7^ (Mx.lt, ^W^, xW5/, 

. 77/^75/ (fflilf, ^/-^7^A >Vf^7^/) , UK 
n+y7^?) , TV-^ (Milf, 7x-*f) % 75^*^ « 
, ->7A ^/Ufc^K Tfr*)^* (Mx.lt, tf-frl-tm , T 

-f^vK rg&£*vcv*Tfc <fcv>79A'*A'_U riUfe§ttTv^-c<> J:v»^-r 
Uv»AfD7'J-A't^*>J , [m&Z*iX\<*Xi>£^TV-^*] , rg 
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;VJ s ntlfc3KTVvr& J^r^/l^/kX**-/^ &t7- rg^^tLTv^T^ 

/K£*L£g&go*T*^ tKa+'A ad^ (f. Ck B 

r, I) > ;suT)V*)\, (fllittf, CF 3 , CH2CF3, CH 2 CCl3^) > T^*^ («x 

{£, ;*^;k j^;k >fv7n^K tert-^f-;^) , r^-^ OPHx-tf. 
tf— ^) % 7;w*x;i/ (#8x.l£. , ^nrm (0flx.t£> 

•fu\£)V) , y^nTJ^^ (l?flx.{^> v^nyn^^) „ 7*3*^ (0IJ 
*h*~>, i^'A -/O^^ 7h^r->t) > 7^3*2'* 
(#lx.(3\ >t h*^*^*— ^ x. h^y*;v^;K tert-7* h #5^* 

„ 7W7 5/ , ^>^^75yf) , 77M^7?y 

^7^, h'JW^) . KKn+i/7 5;f) x T^F, 7U-* (01 x. 

tf, 7x^|) , 75W (#Jx.l;f> s<yV)vm > ~>7/N *;i/#:/K 

/k**-f/K ^W75/> tF5yA 7v^\ W K, 75^, ^T- 
-y/WJ Lv> 0 TA'+A', A0 7;^^ /nd^> (#KF, C u 

Br) > 7JV3^fy h*v) ^«J9F*L<, ^^t^ 
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Mb 3 5] 



oh oh o 




^&^J:C^Rjti" ^>^feti % iRIxJiDesign of Prodrugs, Elsevier, Amsterdam 
1985K!3$£S*ftv>& 0 

o V >^t»fiitt^n K9 y ^iOWWIItt^n K? y 7b Ltii, TIB 

xxf;K n-y-f-^-s-XT^K ^v/f^f^ tert-y^-^Ji^r^, * 
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fl*Kff4Lv»T^**^ktTI±, -O (=0) -CH 3 . -OC (=0) - 
C 2 H 5 , -OC (=0) - (tert-Bu) , -OC (=0) -Ci 5 H 3 i> -OC 
(=0) - (m-COONa-Ph) , -OC (=0) -CH 2 CH 2 COONa 
, -0 (C = 0) -CH (NH 2 ) CH3. -OC (=0) -CH 2 -N (CH 3 ) 

KfcLTti. -NHC (=0) - (CH 2 ) 2 oCH 3 , — NHC (=0) -CH ( 
NH 2 ) CKzmtfmfhfrho 
m\z*5kWtt&®K&\<*X\±, 1MY Mt 5 C i: J: o 1 1 K 

*t.£o «*.«T % 'J>iA'7 7 7- (pH7. 4) -x^-^^Xvtt 
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amu m v *wau #tm&> mmmmm. 
„ rams, >; >=*mt£, **.>swl r^3^tr>BMM*w*«aw[; 

[0 0 0 6] 
[its 6] 




DB1 

5t (A) -e^^tL^-ft^Wb^: (B) •C^$ii*ft#'» 5 S:«jai- 
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atftr;v# y&JRfc fllx-lf. Na I. K I fcffcflH"* £ ttfX'Z Z> 0 

0t~IjatBBr 3 tfffln*S fc*v>ttl 5 0-2 2 OTCTtfU 



fcHtE3$ 2003-3075147 



#Jg2 003-121726 



3> : 52/ 



Mb 3 7] 




1*12 

#iett, * (c) ^stta-ft^**^* (d) -r?^$ 

MltLtli, 0-1 0 0^ fttL<H2 0~3 0W^o 
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afcDgii, * (D) T*7FZtL&ik4tmfrtt (E) ^3*L*ffr6*fcftaw- 
KI&iSJKi: 50-100 $ffL<ii 80-10 0ms o 

IfI4 

(e) ■C3^$*L*'ffc'6**e»s: (f) ^3*LJMb#»*ft>a-t- 

i t <fc *) =ff d C t *o 

(fcaRfcLTIi, O-lOOt, #£L<f±2 0-3 0W*So 
1Mb 

* (G) (H) 
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am 7 

*i®{±> & (h) •ewsitafl:***** (j) "cmzii&tt&totmk't 



[ft 3 8] 




X3g8 

#xg«\ (d) ■e^$*L*'fb'fr«55»e»3«: (k) -ciFZtL&ib&mzm&t 

RJ&aMEt LTtt, 50-150 *C> $ftt<ti 80-10 0VX~$>Z> o 
1*19 

#Iif§{*> ^ (K) t?^3*L*'ffrfr«W»&S: (L) T^£*L«Mfc£«§!Brr 
* XST?* * o XS1 4: RI«IUff 9 - 1 sFT * * o 
X5gl 0 

*xgti, (G) T??F$*L&fb'&W*&a; (m) -c*$*i.&'fk<6**»aw- 
*xe-c*ao x^8 bRiHK.fr 3 } zttfr-^Zo 
x=gi i 

*XS«U 5£ (M) t^Sft-Mfrfr**^* (N) 
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Igl 2 

^ (O) ^$*L*ft£^<b:i£ (P) ^S*i*ft'frto*«aM- 

SfcifiJEfc LTf±, -7 0*C~£«. ffiL<tt-7 0"C-0 tJ-C**« 
Igl3 

sfcDgtt, 5$ (P) T?jFS*Laft<fr«*&S; (Q) fcSifr* 
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^-s?: 56/ 



[it a o] 



A5a 



: 1 -2 z -2 ? -R 6 



H ? ? R 




: , -z a ^-z a -R 8 




IS1 4 

*xett, * (r) T*3*LS'f&fr**&rt (s) •v&zti&it&mim&t 

Igl 5 

#xn»i, * (s) ^stL^t-s^^ (t) TttztL&ib&isimsk-ir 

Igl 6 

*xgw\ * (t) t^swftww (u) T?^$*L*-fk-frwt»ji-r 



xmi 7 

^x^tt. ^: (v) •cmzti'&ik&tofrtt (w) -e^ £ ft &ft£« §BI1~ 



[ft 4 1] 
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£IfI-e£>£o BP*>. Wfyib£%!} (X = C1, Br, I) Vfl^O 

#IfH±. (X = C1, Br, I) Sr^f^m^T**^® 

-ffrfr* ( M=M e t a 1) ^JWf^n'J K£>£ v>fifSte^*-r 

BLfoiM&tLXii. - 7 0t~ia> *f i L < Ji- 7 0"C- om^o 
IS1 8 

#I;gJ±, 5£ (W) T^SfrMt-e-^'b^ (X) T^S^Mb-^Sriiill- 
Hb4 2] 




(AC) (AD) 



JMl 9 
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*ISli. A (Y) •emZMit&bfrtt (Z) t^5*tS'fb'S**«jt-f 
X^2 0 

#xett> * (z) t^s*L**b'&**S>:* (AA) •ea*3*L*'fb'fr»&«36 

*x@{±> * (z) ^zMit^**********' ». 

Bt^^y^A (II) > 1, 3-*?* (y7zi*W7-f/) 7*n/0, b'j 
Ii2 1 

#xei±* * (aa) ^stub-ffrMM^s* (ab) •e^sttafb'&fcfcS 

#X5gf± N 5$ (A A) t*Sii4ft^(lt^^*^T5 K*©**«K 
IS2 2 

*X5g{±, * (ab) -e^s*L;Mfr64&*e>a: (ac) •e^s*L*<fb'6-Wfc«. 

XS2 3 

*ub«u * (ac) (ad) -e^s 

5trt*xgT?**« 111 tMicff9-i:#-e^o 
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, Vbn?>f;i/* (0k HIV-1. HIV-2, HELV-1, SIV, FIVf) WS-f^f^ 

z>m&, *&wi\&®imi&<om%u mm, m?u mmtu a-f^n 
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■cv»4 S<ffc* £ xtt <b it Z> o fiffr&*#*9W tUi<^ fi#tt«# t L Tift < 

aitci4^oaa4fi#»iv»f*i4 io«#jofc*n«fflT?s*o -<?>4. 
^i^y-b^v^-g-rso @#s#{±. #*k mw?u rnrnM, mmm. m- 

mm, teXZf/XttVJT-y, 7*y7^^m fei^f7'J>iv^ 
ftftS&fll ttJKWRK v a ^k > D * 45 i tfx V * v ;i/#J * ^tc 

, ^ x. ff y n t'i/^>j3- noto&ift + & £ t § « o -ft&ry -f y 
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SlCiot^MS^ a#, «P«5-©»*\ JjfcAl B*fc»)8j0. 0 5mg 
~3 0 0 0mg> #2 L< Ji, & 0. lmg-lOOOmg^ S"r*tlf«-«L 
X®&"t*.\it^o $*P»4W>*ft\ JSA1 B*fc •)*&<>. Olrng- 

lOOOmg, IfiKli, ftO. 0 5mg~5 0 0mgift4t4. 
[0 0 0 7] 

(MR) 

n-T^V >; -7 A = 1. 5mol/l^*-9- 

Tfcf^kf- b u f a = 60%* X ^ ^ v a > 

Et=J^;v- ; Me0H= ^ * y -)V ; Et0H=i* s -)\> ; DMF=N,N-v^ T 
5 K ; THF= t - h7li KD77> ;DMS0=^p<^;i'^^* + v'K;H0Bt=l-t 
Kn* V b >; T V— A' ; WSCD= 1 3 - ( 3 - V* 7 JUT 5^7 

n t?;i/) *W^SKfiSIS 
[0 0 0 8] 
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Kfc4 3] 

t 2 3 6 

7 8 M 

fgllg 

fb^%lC>3-- h n-tf-'J f-;i^(51 g, 279 mmol)<7>DMF (250 mDfeWLK&klg.'b V 
>}A(77 g)£JPx.. 7Kt&(25'C)-e^*Pt*3& $ 'o^mv f ^^^(58 ml)*mTLfz 

l^o mn* ; mzTm$:-tz>zt\~ x^xfc&mvmjk&yii (56.3 g) 

-fb^20)ffl^^(56.3 g)£j^7-;l/(200 ml)-v^-^-9->(200 ml)-* (40 m 
DOfc&mMK'feffiU 10% /^7^^A-^(2.82 g)O7k(20 ml)jt^T££2jn;l 
> l^JEOTKm#H^iT5.5^ra#L^o RJSifcS:*^ YXM^k. 
ET8*Lfco Mfc>flc(300 ml)*Jinx.> x-fJK*2 HlJftffi Lfco Jftffi&SrTfc 

1" & £ fc fc£ o Xit&m<W®.!£$M (48.4 g, 266 mmol) fcilMKWRfc LT# 
£3Ig 

>fb^4m-7;V^-nv'>^-5 ^$(50 g, 300 mmoDODMF (500 ml)MlC7KJ% 
TlOK^v^A-^JStdO wtt) *Jnx.» l^EE07K^#H^T6.5BtTOi$L^o 
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RlStJ-t?^ h-C«B^ DMF*«ET9*Lfc 0 J*aEfc»B^?->i'(300 ml) 
fciniU fed— JS"fe7>f HIMU ffiifc&MEETS*-*- S £ i: J: o -Cft-^S 
(61.8 g) tiftiltLtftft, 

&4I« 

<fc-fr*5 (47.0 g, 279 mmol) ©a-ffc^ ^ > (350 ml)»»[JC, ^ST, 1-x.f- 
;v_3.(3.y^f ;vr^/nt»*;V,f 5 KtiS (69.2 g, 360 mmol) 
&£m-K Fn^rWVh VTV-;V (4.07 g, 31 mmol) £ An*. 609- 
L7to 4fc^30ffi£jjg^ (48.4 g, 266 mmol) c^-ffc^ l- > (30 ml)$ft£jK 
TU S»-C2l$m«#Lifco ttffc^l'VJitiMiU * 

n^^f-^v-eamt^o tt-fb**-^* in mm. &inKM* 

iotM6 (78.5 g, 237.0mmol) fc&feEBfcLT, *fr&-»l*G>89.1%<0JK 

MA : 90 - 92 "C 

^5XS 

t+vM'; ^(31 g, 200 mmol)^7X^TDMF(2.74 g, 37.5 mmol) SrfgT 30 

fi-mmwLtzo #&m% (78.o g, 235 mmoi) tiiot tsnx.. ^at -c#i& 

£305HB*#Lfco RT5^^75 < C-C*18NfKm#t^^ t^r^MiV) 

*U tMc(50 ml)*Jnx.7to ^JfiLfcT^«t***M^/l'-e«llffiU tftfDA 

> fb£"&7 (24.2 g, 67.3 mmol) t Lt28.5»WCftft. 

MA : 126 - 127 1C 

8161*1 

lb-£-%7 (23.9 g, 66.4 mmol) *>IKfcx.*-/l/ (200 ml)~^* y" -M400 mDiftifcfc 
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tK?^T5% /-f^v^A-R^dO wt%K &v^h >;xf;i/7 5 >(12.3 g, 122 mmo 
DfciDAfco Mi-C#rUL, lfcBEfl5*#MAT2l$ma#Lfco R*E**-fc 
y'f b£i&U itifc**BEift»L;fc&, »«*f-A'(250 ml)fc*(l50 ml)£2jn*. 

. feTK^m^ ^ * -> * A L „ mMZ®.&T J g$i1r2>zt\z£<?x^ 
$78(19.3 g, 59.3 mnol) £ LT89.2?60JR^-C#/Co 

M£ : 60 - 60.5 TC 

*7ZDg 

lfc£-%i-i 

iMfct b V ^A(276 mg, 1.84 mmoD^T-t b - b U *(5 ml)^?R^^T, 
^bbV^^;Vv7>(234 //I, 1.84 mmol) SriDxT, MT105*W«#Lfc«- 
WtfflcfciSU <b^8 (120 mg, 0.369 nmoDOT-fe b- b 'J ;V (1.5ml) Hfflft 

^jnx., 3.5i*w««Lfco sas-efcaaiu i«aaai**^ b v^a#*(i3 

«flS*»I-l(100 mg, 0.321mmol) *«Rfei»fi t LT87»OJR*-C#fco -*l£80 
* J -il>*fr £ fcfcioT, Wm.tt&%>l-l*te&&&t LT52 

it*. : 147.5-148.5 "C ??tirA«& : 80%**/-.M<. 
NMR (DMS0-d6> S: 3.92 (3H, s), 4.20 (2H, s), 7.12-7.18 (2H, m), 7.34-7. 
39 (3H, m), 7.81 (1H, d, J=8.7 Hz), 8.16 (1H, d, J=2.4 Hz), 8.87 (1H, d, 
J=2.4 Hz), 11.28 (1H, brs). 
x*$5*f : Ci8Hi 4 PTJ0 3 i:L-C 
tW* 00 : C, 69.45; H, 4.53; F, 6.10; N, 4.50. 
frtirm 00 : C 69.43; H, 4.32; F, 5.90; N, 4.43. 

41:6*1-1(129 mg, 0.414 ■n»l)01,4-^**-9->(9 ml)»«K, MzS-TINtKSi 
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x.tzo ♦ffflLfc»ft«r«JRU *ifcU 70*C"C3g&1-3 CI t K J: ») , &mit&% 
1-2(122 mg, 0.410mmol) t Tft*. £*L£**y-;V 

ri> * £ K «t o X. MMiMtm-2t:n&&& t LT96mgf#fco 

US : 236-237 : *9J-& 

NMR (DMS0-d6) <5 : 4.22 (2H, s), 7.13-7.19 (2H, m), 7.27 (1H, d, J=8.7 Hz 
), 7.36-7.41 (2H, m), 7.86 (1H, d, J=8.7 Hz), 8.31 (1H, brs), 8.86 (1H. 
brs). 

x*5Mfr : Ci 7 H 12 FN0 3 i: LT 

tf-JML (%) : C, 68.68; H, 4.07; F, 6.39; N, 4.71. 

#*Mfi (%) : C, 68.54; H, 4.08; F, 6.25; N, 4.68. 



##Wl*>#6Ifi.fc 0W$>*i;fcflS#l&8 (32.3 g, 99.2 mmol) £i£m(400 ml) 
£»#U mHi-y V* A (10.4 g, 127 mmol) SrtDjLfc^ A* (5.62 ml, 109 

fllKHsgW- b V ^(10.4 g, 127 mmol), Aft(5.62 ml, 109 mmol) 0^(10 m 
l)***lrax3feo SEK1B^30^1$L£^ ttBH-H; *A(20.4 g, 249 mmol 
) *ira***T*#bfco ^»fclO*JE«fflfc|t** h 'J •> A*»*(260 ml)i5 J: 
1^(250 ml)*iPx, H»fcT305Mtia#Lfco ffltiLteiWL, *ifcL 



mmmi 

Mb4 4] 
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gncilCiot, ft£*9 (37.4 g, 92.5mmol) tflSfrfeiftAfc LT93.2%0 

K£ : 110 - 111 *C 

1(121*1 

ft«fe9(3.05 g, 7.55 mmolK PR/*?^* A (II) (339 mg, 1.51 omoD^J: 
Tfl,3-}f7s (v7x-;V*^7'fy) 7'n/N'>(781 mg, 1.89 anal) W * JV 
*)V**i/ K(60 ml)!l^fl£lC^ia-e h V x*-/U75 >(10.5 ml, 75.3 mmolk 

*(i5 mi) immnz., mM.^3o»mmnLtzm. \n&<o-mt$m'%m%T, 

SaraB*WU 70tJ-C2WfB«t^Lfco ^ftt*BHfc=.*-A'(120 ml) ££0^(120 
■l)T«3RLfelfc^ -te?>f ht?*«U £IS£Pm^M60 nl)*3 «fc 0^(60 m 
1) "C^L/co bmWL^f-fr fcMJETg* LT# <b *Lfc»*fclO% * -x. > 

***»(60 ml)*jnx.fc, *fWLfe»*«riWRU L fcfc, lER^ 

;V-^*y-;V (1:1 v/v) TfflBAfcfrV^ ft#!&10 (2.16 g, 58.5mmol) 

mxm 

^^10(150 mg, 0.406 nmoOo&jfc^f-W > (10 ml)i§i£i;:, #.?fcT, iB.1t 
7;l^-«7A(271 mg, 2. 03 mmol) SriJUX-fco £J&t££Siat T#fflU 1.5B#|tB 
«#Lfc 0 Ei6«t^lNil[»(10 mD&Jn/U ««U »<5>*Lfc****nn*/i/ 

AT«Lfco a Lfc#fi*aM*u *ifcu 7<rc-c*a*-r*£ 

fcK<fcl}. aMMfr£*M-3(71 mg. 0.20mmol) Srfefe^ B B H LT49*OJR!fST»;fc 
LT59mg#7t 0 

B*& : 237-239 V ffttAtttt : 

NMR (DMS0-d6) 5: 3.92 (3H, s), 4.26 (2H, s), 7.13-7.19 (2H, m), 7.33-7. 
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67/ 



38 (2H, m), 8.63 (1H, s), 8.91 (1H, d, J=2.1 Hz), 9.25 (1H, d, J=2. 1 Hz) 

, 12.76 (1H, brs). 

jcmfrffi : Ci9Hi 4 ra0 5 i:L-C 

ft&m (%) : C, 64.23; H, 3.97; F, 5.35; N, 3.94. 

frtitm 00 : C, 63.83; H, 3.85; F, 5.27; N, 3.90. 

<b^l0(150 mg, 0.406 mol) OMit ^ ^- V > (30 ml)ifi:> 7X^T> 
ftli^fStOl umt^^-l^y^Wi(4: ml, 4.0 mmol)£ijnx.*:o EU&tiL&MUi"? 

iot, «»ffrfr»I-4(38 mg, 0.11 mmol) «r*fei»fifc LT26%<&JR*"?#;fc 

o 

Bs^r : 279-282 r ffftMtt : *9J-& 

NMR (DMS0-d6) £: 4.34 (2H, s), 7.15-7.21 (2H, m), 7.36-7.40 (2H, m), 8. 
76 (1H, s), 8.89 (1H, brs), 9.76 (1H, brs), 12.77 (1H, brs). 
7G*4Mfr : C18H12FNO5 MeOHt LT 

00 : C, 61.13; H, 4.32; F, 5.09; N, 3.75. 
iMJNft (%) : C, 60.45; H, 4.33; F, 4.87; N, 3.78. 

mmm 2 

Hfc4 5] 




mMm\V>m2JMZ *)%hiltzit^l0 (400 mg, 1.08mmol) iSitfl-fcK 
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n^->^>Vh'J7 V— ;W (15 mg, 0.11 nnnol) <DDMF (2 ml) HSffitC % ^.M. 
T> 2-75/i^/-^ (79 ^1, 1.3 mmol)> l-xf ;V-3-(3-y^f JV7</ 
:/n * /MfSM" 5 KdlSEtt (228 mg, 1.19 mmol) Srfll&iDx^ 1B#P^# 

mfiL-eimm&WLtzo Kfcmzmffir, * ao mi) **tl*, m 

IHLfciBfifcWRLfcft, 70'C-C|g^1--6C:fc^J:«)x ft^ll-a (41 

9 mg, 1.02 mmol) LT94%OlR^T'#7t 0 

i*t^mDT^i5«J:D f H B B W^ffv\ ft-g-tUO (900 mg, 2.44 mmol) 
<b> flS-frfcll-b (952 mg, 2.23 mmol) fcttfefelti t LT92Xtf>lR2g-C*§fco 

&2IC3I 

<t^ll-a(200 mg, 0.486 mmoDO&ft^l' > (10 mDSfcte, foftT, M. 
<kT^5-^A(324 mg, 2.43 mmol) SrtJDX-fco M/S^^^Sf "C#SU lNfW 

a^LJto ae*u*(3o mi)£3rax., *»i^^-camL7to »ffi»*ruta« 
, iox^m7K^^-h , ;^A^i3«to f i&^o^*T'i5fe^L^ MTmm-rYv 

(57 mg) *#fc„ -ft&T-fe b >-xf A.x-f ^?,ffiej|t* i 1 1: J: c t 
, Mffrfrftl-SQl mg, 0.078 mmol) ZM&fe&t LXl6%<DWC&1t<, 
JA& : 207-208 *C n%i£k®M : 7-k h S'-j^/Ux.-t-* 
NMR (CDCI3) 3.67-3.72 (2H, m), 3.89-3.92 (2H, m), 4.05 (3H, s), 4.16 
(2H, s), 6.53 (1H, brs). 6.97-7.03 (2H, m), 7.15-7.20 (2H, m), 8.10 (1H 
, s), 8.67 (1H, d, J=2.1 Hz), 8.82 (1H, d, J=2.1 Hz), 11.81 (1H, brs). 
7C*4fr*f : C2iHi9FN 2 0 5 i:Lr 
ttttfg (%) : C, 63.31; H, 4.81; F, 4.77; N, 7.03. 
$MJNS (*) : C, 62.96; H, 4.75; F, 4.61; N, 6.87. 

ft#»ll-b (200 mg, 0.469 mmol) *fl§v\ fo&m-5<0&1&&Km 

xv&*r&ft$ztizji!) % mmtt&m-6<r>®&& (100 mg) zntzo zti% 
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69/ 



, 0. 15 ranol) *mtB&%i& £ LT3MM>*l*T?»fc. 
MA : 152-154 r : S^^^-^^-t^ 

NMR (CDCI3) 3.41 (3H, s), 3.60-3.63 (2H, m), 3.68-3.72 (2H, m), 4.05 
(3H, s). 4.16 (2H, s), 6.40 (1H, brs), 6.97-7.02 (2H, m), 7.16-7.21 (2H 
, m), 8.10 (1H, s), 8.69 (1H, d, J=2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.8 
8 (1H, brs). 

Ttmfrtif : C22H21FW2O5 O.lHCltLT 

tHMft (%) : C, 63.51; H, 5.11; CI, 0.85; F, 4.57; N, 6.73. 
$HHt (%) : C, 61.58; H, 4.99; CI, 0.69; F, 4.33; N, 6.60. 



9ffiMlO&2imZ OW&ttfc-ffrfrfclO (735 mg, 1.99 mmol) £ffiv>, mm 
Z&^^-frfrbftffi&l-ZZtKX-zX, lfc£-!^12(491 mg, 1.33 mmol) 



ft£HU2 (1.00 g, 2.72 nmol)£fflV\ ##«10*7X«ti» DTRl&ii «£ ^ 
*#rfcfH£fcfc.fc*K 'fb^l30ffijfei,«r#^o ^^«:90%^^y-;wJc^ib 
ff^Wutlciot, lfc£-%13 (724 mg, 2.04 mmol) fc&fe&H £: LT7594 



Hfc 4 61 




»2XS 
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mum 

it&blZ (231 mg, 0.652 mmol) *ffiv\ ##^10^8XStC^ CTRffciS J: IF 

#ifefi"**£i:fcJ:oT* $g®ffre*I-7(138 mg, 0.406 mmol) ifttitlJ: L 

T62KOJJ3yp-C#£o 

Hill* : 265-266 *C : 

NMR (DMS0-d6) S : 4.28 (2H, s), 7.13-7.19 (2H, m), 7.33 (1H, brs), 7.34- 
7.39 (2H, m), 8.05 (1H, brs), 8.28 (1H, s), 8.86 (1H, d, J=1.8 Hz), 9.23 

(1H, d, J=1.8 Hz). 
7C^*f : C18H13FN2O4 i: LT 
tttMt 00 : C, 63.53; H, 3.85; F, 8.23; N, 5.58. 
3Mff* (%) : C, 61.64; H, 3.86; F, 8.00; N, 5.30. 



$kMmi<0%2JM3: *Lfctt£^tt0 (7.500 g, 20.31 mmol) ODMF (140 
ml) mmz, gfiT\ y7x^H®7yF (7.27 g, 26.4 mmol) ODMF (5 
ml) *§*8u £«fc£Fh 'jJC^;V73 > (7.93 ml, 56.9 mmol) ODMF (5 ml) &WL 
*m%MTLXlax.fc&.> MT?45fl*BM»fft7to RJ&*K^^^T^3-A/ 



Mb 4 7] 




,Mo 
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(60 ml)£}JDx., 100X1 <nm® ffl&W Lfco KJS$£g*&* -Ci££P L£ 
f£> 7K(600 ml)^ALfc 0 IStmrsWL^i #rtfj L£*§ B B H £i!tJfcU 

14 (7.694 g, 16.22 mmol) LrW*79.8*T»fc 0 

mzxm 

. H^i^;i/(50 ml)fc % 2WfrT\ 10% / 1?^* A -&X(385 mg, 5wt%) & <t t>Mb 
^14 (7.694 g, 16.22 mmol) WftSSxf;l/ (100 ml)JRi»ft*ini;l/So 
#i&Lfc&, 99.5%^* (150 mDSriDx., l5^0;Mf#H*CT2l$ni!I# 

Offi^lft* (5.695 g) SrJTfe«l«*4:LT#fco 

£31® 

ffc£»15 (100 mg, 0.295 mmol) ##m«0*7I6fci(Si:TEl&iJ J: 

f ;vx-f^t,S^f5 i 1 1: i o ««<t-fr*I-8(44 mg, 0.13 mmol) 

LT46XOWt?#fco 
it* : iw-115 XZ WMigkm®. : *Rx*/u-i*-/u.x~ ?ju 
NMR (CDCI3) <S: 3.71 (2H, brs), 4.00 (3H, s), 4.18 (2H, s), 6.99-7.04 (2 
H, m), 7.16-7.21 (2H. m), 7.19 (1H, s), 7.88 (1H, d, J=2.4 Hz), 8.86 (1H 
, d, J=2.4 Hz), 11.27 (1H, brs). 
x*5Mfr : C18H15FW2O3 0. 1HC1 tLX 

ft-** (%) : C, 65.52; H, 4.61; CI, 1.07; F, 5.76; N, 8.49. 
53-#ftt (%) : C, 62.75; H, 4.34; CI, 1.36; F, 5.20; N. 8.40. 
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tfb4 8] 




h» (R=CQEO 
MO CR=COMe> 
HI <R=COCI)) 
HI2 CB^SqMe) 



fflll© 

*Qfcfll4®f&2ie.fc Q#fe*lfcft<&fta5 (196 mg, 0.576 mmol) Ofc'V v> ( 
5 ml) tJc^T, *nnJsafcn.*-/Kl65 ^ 1, 1.73 mmoD^UPx, 

*4l.5B*l«ilK*Lfco RJfcifcfc0.25»fflSi (20 ml) fcJllx, ftSSif^tiBJ 

Lfco »m^*o. 25N^m. io%j^m7K^^- > v 9 x vfrn-gMfc^® 

«toT> ft&%!Jl6-a<Dm&Mi (234 mg) £#£ 0 itLfcSM V7nt?*.x— jp/u 

tfcfcioT, <b#Wl6-a (179 mg, 0.434 mmol) 
L-C74%OJDl^-C#/co 

15 (205 mg, 0.602 mmol)^^. -ffe:^16-b (196 mg, 0.513 mmol) 
t LTiR^85%t?#/Co ffrfr*&15 (200 mg, 0.588 mmol)^<b. lb-&*16-c (178 
mg, 0.408 mmol) &8&R&i|ft|£ LTJfcsfS85X"T?»fco <fc^l5 (189 mg, 0.555 
mmol)^<b> ft-fr»16-d (176 mg, 0.421 mmol) fci&gfei&A i: L.TCT76%t? 

^2X@ 

ffr&*16-a (150 mg, 0. 364 mmol) ##«10»7IS»-* 
J: tfAW «rff -5 Mtt'frWl-OOffi&A (76 mg) i *t£ ~> V 

1j?1u1j72»?xi~? <{ -KjftL^ 9 dd*^ 9 J-fr-im (32:6:0 

.5v/v) T?»fflLT»?>*LfcB«j»o^B*«ETab»L/io iO»«E*^nn 
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£<fco-C> M4frfr4feI-9 (18 mg, 0.045 mmol) iMtemikt 

M& : 205-206 V : ?nn*W-xf^x-fJl/ 

NMR (DMS0-d6) 5: 1.73 (3H, brs), 3.92 (3H, s), 4.12 (2H, brq, J=6.7 Hz) 
, 4.22 (2H, s), 7.12-7.18 (2H, m), 7.35-7.40 (2H, m), 7.84 (1H, brs), 8. 
21 (1H, brs), 8.88 (1H, d, J=2.1 Hz), 9.39 (1H, brs), 11.14 (1H, brs). 

tt-^I-10 

it&%M6-b (150 mg, 0.392 mmol)£/Bv\ ^%m\<r>%11MX^ 
XZF&ffiZffl ZtKt «K flMMt«fr4&I-l<W>*]»S(71 mg)£#fc 0 £*t**> 
'J *^;i/*7A^nvh ^5 7^-»:#U ^nosj^A-**/-^-* (32:6 
:0.5v/v) t?»mL-C#e>*t^BM«»^H*«ET«ISLfc 0 C^Si^n 
n**Ai:»»U ^M£lN^£J;tf7RT-21iro&&U *7K«m-f h 

fcfcioT, M-ffc^I-10 (49 mg, 0.13 mmol) £ft&ttA t LT34%OJR^ 

K£ : 243-245 t BfttAtttt : J'-nB**A-xfW-f* 

NMR (DMSO-dg) 5: 2.13 (3H, s), 3.91 (3H, s), 4.22 (2H, s), 7.12-7.18 (2 

H, m), 7.33-7.37 (2H, m), 7.87 (1H, s), 8.22 (1H, d, J=2.1 Hz), 8.86 (1H 

, d, J=2.1 Hz), 9.83 (1H, s), 11.13 (1H, brs). 

Ttmfrtir : C 2 oHi 7 FN204t LT 

ftnm (*) : C, 65.21; H, 4.65; F, 5.16; N, 7.60. 

5r#Ht (95) : C, 64.93; H, 4.66; F, 5.01; N. 7.43. 

ft-fri&I-ll 

*fc#»16-c (175 mg, 0.401 mmol)£ffiV\ &%m<Dm7JMK&ZX&J&i 
ftiZt\z£ *H*fc'&»I-110ifi&j£**:»;fc 0 C*L*ftSli^^-x^^ 
r/U*»<bl5ttfti-4ifcKJ:oT, t*»f&64&I-ll (94 mg, 0.22 mmol) & 



mtE# 2003-3075147 



#M 2003-121726 



^-V : 74/ 



: 191-192 V mmikmm : ftSxfA'-xf)i/x-r/i' 
NMR (DMS0-d6) 5: 3.92 (3H, s), 4.26 (2H, s), 7.13-7.19 (2H, m), 7.32-7. 
37 (2H, m), 7.82 (1H, s), 7.96 (1H, d, J=2.1 Hz), 8.93 (1H, d, J=2. 1 Hz) 
, 11.33 (1H, brs). 
%m#ffi : C2oHi4F4N 2 0 4 i: LT 
WML (%) : C 56.88; H, 3.34; F, 17.99; N, 6.63. 
ftmm («) : C, 56.88; H, 3.34; F, 17.39; N, 6.33. 

ft^I-12 

4t^l6-d (169 mg, 0.404 m»l) «r/flv» % m%MlV>%7Xm^CXEU&* 
nd^tizxn, *Wfc£*I-12©Jfi£j£**»fco itUr^y A* 
nvh^77'f-i:#U ?nn**A-^;-*-* (32:6:0.5 v/v) "C^til 

* *<Z>ig?£*lN&gjtf3.fc &*.t2Wro9&* U ifcfcW^hV A-?«£JftLfc 

lb^I-12 (82 mg, 0.20 mmol) iWML&tik i: L-C50«OJjX^#7to 

K& : 189.5-190.5 "C Btir&ttft : ?nn*W-JfW-f* 

NMR (DMS0-d6) 5: 2.94 (3H, s), 3.92 (3H, s), 4.25 (2H, s), 7.12-7.17 (2 

H, m), 7.34-7.39 (2H, m), 7.78 (1H, s), 8.42 (1H. d, J=2.1 Hz), 8.89 (1H 

, d, J=2.1 Hz), 9.57 (1H, brs), 11.16 (1H, brs). 

5c*£*f : Ci9Hi 7 FN 2 05St L-C 

tUMt 00 : C, 56.43; H, 4.24; F, 4.70; N, 6.93; S, 7.93. 
fr#Ht (X) : C, 55.48; H, 4.19; F, 4.52; N, 6.53; S, 7.74. 

mmm6 
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98%rm (3.75 g, 79.8 mmol) t&fckffcK (8.5 g, 83.3 mmol) Zfc&L, 50 

•CTiii#IBHt#U Mi-cfWfLfc. :©WH2 ml 

fcO, *JS«4W#2XeJ: 0#e>*Lfe-fl:'&*15 (209 mg, 0.614 mmol) =Sr in 
MT*1.5l$H*#Lfco COKJB*t***PU lOWIMbjc*^ h V * 

-CttU. D^H'/-**if * (1:2 v/v) tf»WLT#?>*LfcBW*o* 
WfcifiETifcKU <k^l7 (159 mg, 0.432 mmol) LT70%OiR 

&2Ig 
-ffrMlrI-13 

ft**17 (140 mg, 0.380 mmol) £ffiv\ ##WlO»7MK*CTR(6^J: 

*7A^nvf^77-f-C#U ?nn*;vi-^ (32:6:0.5 v/v 

tw^fi?L> lN:£mi3 J: £>*;^e2II]-roT$fcj£U mfrW&1- h V * At? 

*«Mb#»I-13 (61 mg, 0.17 mmol) *IHMSftiLt6WOiRf tftfc, 
Hfcjft : 217-219 "C : ^nn*W-x^x-f* 

NMR (DMS0-d6) 3.92 (3H, s), 4.22 (2H, s), 7.12-7.18 (2H, m), 7.34-7. 
39 (2H, m), 8.15 (1H, s), 8.32 (1H, brs), 8.42 (1H, d, J=1.8 Hz), 8.90 ( 
1H, d, J=1.8Hz), 11.21 (1H, brs). 
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Ttmftffi : C19H15FN2O4 i: LX 

tffim (%) : C, 64.40; H, 4.27; F, 5.36; N, 7.91. 

##H! (*) : C, 64.18; H, 4.41; F, 4.95; N, 7.46. 

[ft5 0] 



n$&m4V>&i2Xm£ *)&t>tit:ft&m5 (273 mg, 0.803 mmol) ©ifrffc.** 
P>(10ml)«H. zR<£T. 7-th ^(71 pi, 1.9 mmol) . hV7*h^>* 
*flS»SS**H;*A (255 mg, 1.20 mmol) (138 pi, 2.41 mmol) 

Ma*.. £jfi4T#fflU 1.5ttllHt&lfco 7*h>(71 ^l. 1.9 mm 

ol)*J0*.;fclk Mt?3l*B«»L. *<&*$15l*W»1ttLfco RlSiKfclfflk* 

*-9->-R*i-f-/i' (1:1 v/v) ■C»ffiLT#?>*i.fcBW»0«-H*iaETaM8-f 
-fb#*18-a (181 mg, 0.473 mmol) Srjjfertittlfcfc Lt59XWJR. 

i*LC!j|CTEiS*J:0 r *9A^n-rhfl|jRSr#v» % ft<£Hlfcl8-tK 18-c 
*#fco ^^15 (395 mg, 1.16 ■»!)*£>, f&frWl8-b (277 mg. 0.656 mmol 

) znm&M&tLxwMsnxmz* vc&mis {mm, o.585 moi)*»€>, it 

£*18-c (212 mg, 0.575 mmol) Ht&MWItBt. LXWQMX&fco 
ft£D£ 




miiM 
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lt-£-©18-a (175 mg, 0.458 mmol) Srfflv^ 1?> 07X31 K CraSS: 

nvh^77-f-C#U ?dd*M-^^-*-* (32:6:0.5 v/v) "C?#tB 

iiCiot, «»fc#Wl-14 (32 mg, 0.087 mmol) fcJM&tt**: LT19X©IR2£ 

m& : 121-122*0 IM^i : xfivx-f^-y-f V7nt>x-f;v 
NMR (CDCI3) £: 1.29 (6H, d, J=6.3 Hz), 3.69 (1H, septet, J=6.3 Hz), 4.0 
1 (3H, s), 4.18 (2H, s), 6.98-7.04 (2H, m), 7.01 (1H, s), 7.15-7.19 (2H, 
m), 7.92 (1H, d, J=1.8 Hz), 8.83 (1H, d, J=1.8 Hz), 11.26 (1H, s). 
Ttmfrtir : C 2 iH 21 FN 2 0 3 fc 

ti-JMt (X) : C, 68.47: H, 5.75; F, 5.16; N, 7.60. 
4Mfffl[ (%) : C, 67.99; H, 5.69; F, 4.95; N, 7.50. 

<k^l8-b (410 mg, 0.970 mmol) £ m V\ ##0lltf>#7I«K*C"CE(&* 

jftfSL^o £<0?io££. 33%T-fe h-fU^*T?»Hffi-r*ii:m:o-C, M 
fl:£1&I-15 (82.5 mg, 0.202 mmol) &Hfeifc,f| fc Lr21%WJDUpT?»/So 
Sfc£ : 75.5-77.5 "C RittAfttt : 33%T-fe b - h V fr*. 
NMR (CDCI3) $: 1.23-1.82 (8H, m), 2.08-2.12 (2H, m), 3.25-3.32 (1H, m), 
4.02 (3H, s), 4.18 (2H, s), 6.98-7.04 (2H, m), 7.01 (1H, s), 7.15-7.20 ( 
2H, m), 7.90 (1H, d, J=1.8 Hz), 8.83 (1H, d, J=1.8 Hz), 11.24 (1H, s). 
Ttmfrffi : C 24 H 25 FN 2 03£ 

ttiMa (») : C, 70.57; H, 6.17; F, 4.65; N, 6.87. 
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frtfrffi (%) : C, 67.56; H, 6.33; F, 4.18; N, 6.21. 

it&tylS-c (209 mg. 0.567 mmol)£fflV\ ^«10#7ient(tCTEJ©* 
o-?>^77^ -H#U ?db*w-^ ^/-;v-tK (32:6:0.5 v/v) Tigta 

„ ^oj^^iiwnifeioyt^iarotti^L, loxi^jcft^hv^A 

> aU8Mfc#«»I-16 (77 mg, 0.22 mmol) S:»fe»S t L-C38X©JR^#^o 
K£ : 62-63 *C Bil&Atttt : ?nn*M-yMvyn^x-f^ 
NMR (CDCI3) S: 2.76 (6H, s), 4.02 (3H, s), 4.18 (2H, s), 6.98-7.04 (2H, 
m), 7.16-7.21 (2H, m), 7.43 (1H, s), 8.26 (1H, d, J=2.1 Hz), 8.83 (1H, 
d, J=2.1 Hz), 11.55 (1H, brs). 
Ttmfrffi : C 2 oHi9FN20 3 t LX 

(X) : C, 67.79; H, 5.40; F, 5.36; N, 7.90. 
«-*Nt (X) : C, 64.37; H, 5.56; F, 4.93; N, 7.41. 

mmms 

Kfc5 1] 




SMo 
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&ll*i 

■0mMA<D%i2JMS. *)ftbti1tft&mi5 (230 mg, 0.676 mmol) Oxf^k 
KU77>(6 ml)i&iK£* 7fci£T\ ^ V vT >m^Ml61 ^ 1. 2.03 maol) 
i3«tt>*^(h';-n-^;H-f)^^->K(2|g)^ftIx.. M*T?*ffiU 2.5B# 
TO^LfCo £<bK, -< VvT>^f-^(161 ^1, 2.03 mmol) SrflDX-fc^ M. 

i-T-^«r*Px.Tf|^B H H^*^C:t Ciot, ^tll9-a (185 mg, 0.450 mmol) 

Z*l\zmtt:%.&&£Vgk%rZfti<\ it&m5 (240 mg. 0.705 mmol) 
-ffc^-^rl9-b (209 mg, 0.505 mmol) fc&Efeg^ LTiR^72%-C#7?:o 

f£2I*I 

<t^l9-a(185 mg, 0.450 mmol)0^b^ ^1^(12 ml)»»H, **T\ 
'fbT^5^'>A(300 mg, 2.25 mmol) &Mx.tz 0 EBU^UtT^L, 1B#F^ 

mWLtzo ^ >g&fa&ifc(i2 ml) ££t^$^^M36mi)£;Dux. 

(62 mg, 0.16 mmol) t LT35%OiDU£T-#£ 0 

Mk& : 280-282 *C ?tirM& : ^nn*;^-SSif;i' 
NMR (DMSO-dg) $: 1.06 (3H, t, J=7.2 Hz), 3.07-3.16 (2H, m), 3.92 (3H, s 
), 4.22 (2H, s), 6.31 (1H, t, J=5.4 Hz), 7.12-7.18 (2H, m), 7.31-7.36 (2 
H, m), 8.00 (1H, s), 8.19 (1H, d, J-1.8 Hz), 8.26 (1H, s), 8.85 (1H, d, 
J=1.8 Hz), 10.96 (1H, brs). 

ItJUi (*) : C, 63.47; H, 5.07; F, 4.78; N, 10.57. 
(%) : C, 62.71; H, 5.01; F, 4.64; N, 10.27. 
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jb^i-i8 

it&®}19-h (91 mg, 0.22 mmol)£ffiv\ it^}l-Yl<D^^\zm CXRf&& 
f^f>S^t4^^^<t^^ ^^fc^I-18 (12 mg, 0.030 mmol) 

m& : 189-191 "c n^mrn : h**-*-* 

NMR (CDC1 3 ) 5: 3.06 (3H, d, J=4.5 Hz), 4.04 (3H, s), 4.15 (2H, s), 5.70 

(1H, m), 6.97-7.04 (2H, m), 7.13-7.17 (2H, m), 7.52 (1H, s), 7.88 (1H, 
s), 8.03 (1H, d, J=2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.96 (1H, brs). 

ft£-tJ19-b (206 mg, 0.498 mmol) £fflv\ ###J10|j§7IgKi£ ZXELfo* 
fto C t iZ «fc y) , Mfk6-4fel-190tt&a (158mg) £#£ 0 - frS:^^^ 
L>W&&-tZZtl,Z£-?X, mmit&®)I-19 (97 mg, 0.24 mmol) Sr^fe&JIfc 
LT49%Oi|X$-e#£o 

IK£ : 198.5-199.5 *C fftirA$& : ft*if/l' 

NMR (CDCI3) 5: 2.27 (3H, brs), 2.99 (3H, brs), 3.99 (3H, s), 4.15 (2H, 
s), 4.61 (1H, brs), 6.96-7.03 (2H, m), 7.14-7.18 (2H, m), 7.35 (1H, s), 
7.99 (1H, d, J=2.4 Hz), 8.80 (1H, d. J=2.4 Hz), 11.53 (1H, brs). 
TcSlfrtf : C21H20FN3O3S i: LT 

fUMfc (%) : C, 61.00; H, 4.88; F, 4.59; N, 10.16; S, 7.75. 
5MfHS 00 : C, 60.84; H, 4.76; F, 4.45; N, 9.88; S, 7.55. 

nMM9 
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Hife^J 1 OH2I*I«fc OWbttfeffc-frfclO (450 mg, 1.22 mmol) Of >5tK 
n77>(15 ml)?£«£^ SffiT> l.l , -*A'#-/uy'f5rV-/i'(296 ag, 1.8 
3 mmol) Of h7li KD7 7>(3 ml)#fc*iniU SfrMmMLtZo 3fcv»"C % R 
JB^tMiWiJIt, 7K^bt5^m-7-b , ;«7A(47 mg, 1.2 mmol) 0*(3.6 m 

St (18 mDfcinx^ Lfc. COttfflMIMAIlHCTftlMk 

A 7 A ^ n v h ^? 7 ^ - 1:# tfco n-A^ f >-i^xf ;v (1:1 v/v) T'^ffl 
LT#?»*LfcB»»fl5*M*:«ETattrr4ii:tJ:|>, ft#»20 (342 mg, 0. 
962 mmol) t LTTSWHtPffc, 



. 4£&%S20 (342 mg, 0.962 mmol) O? nn*;U (20 ml)?gftt^ EST, HI 
-fbv>^f>(IV) (1.25 g, 14.4 mmol) SriDx.> 22B#f^jt»ftL7t:o MiT?^ 

A^nvh^77>f-{:#Uo n-^*-9->-f^m^^^ (2:1 v/v) t^tULt 
#?)*tfeBfl5WO«-®*«ETabB-r*it»=J:fJ. tt&%21 (149 mg, 0.422 
mmol) LT44«OJR*T?»fe« 

S&3I31 
<b^%I-20 



*2IS 
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^-v: 82/ 



it&mi (213 mg, 0.603 mmol) i3 £ tf. i 0 h V A (723 mg, 4.82 anno 
l)<D7-b b-HJMlO ml)5l^^7K^T. *glfch';^;W>7^(612 ^ 1, 4 
.82mmol) h - h U ^ (2. 5 mDM^Snx-T, *4>t *155frHMf#Lfc 0 

&V>T% h U * A (405 mg, 4.82 ramol)07-fc h - h V ;V(2.5ml)M$ 

aK^jdx., ^si-e#st^* s 'bi5^r B m#L7to sfetu^iwaaELfco ^ 

91 U TMftU 70'C-C|g^-t-SCi:^J: *K *«<b**I-20t5ttfe«!f*fc LT11 

##1-20 (54.5 mg, 0. 161 mmol) t tT27%OJR^l?#^o 

lfcj& : 301-302 *C n&£km& : ^ * ^ 

NMR (DMS0-d6) 3.70 (3H, s), 4.10 (2H, s), 7.10-7.16 (2H, m), 7.27-7. 
32 (2H, m), 8.21 (1H, brs), 8.43 (1H, brs), 9.36 (1H, brs), 9.57 (1H, br 
s). 

%mfrVr : Ci9Hi4FN04i: LT 

WrXQL (%) : C, 67.25; H, 4.16; F, 5.60; N, 4.13. 

53*H8 (%) : C, 61.23; H, 3.57; F. 5.00; N, 3.94. 

mmi 0 



$mmi<omJM£*)nbtit:it&®9 (SOOmg, 1.98 mmol). v7Wbi(7 
09 mg, 7.92 mmolK r b 7-^^^7 ^ A ~>T— K(310 mg, 1.98 mmol). 
f'jX (y^>^'Jf>7-bf>) v/^v^A(72.5 mg, 0.079 mmol). 1,1'- 
tfx (y'7i;;W7-f/) 7in-fe>(176 mg, 0.317 mg)C9v* (10 
ml)^Srl.5^KS^L^o HJ* (^^Jr/7*FV) A (7 



Hfc5 3] 
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2.5 mg, 0.079 mmol) > (y'7x-W^7^/) 7 jl n -b > (176 mg, 

0.317 ng)fcifiilllU S<bfc4ll#H«3ftLfco aSi££MS3: WSflU Sim^- 
^M80 ml)*iJD;U 20$5-|H«#Lfc o RlS***?* l^MiiU »»fclOX& 

wami- y y •> * o^*tt*-e»» u >»^a l 

^77^-i:#U;. (3:1 v/v) t?i#ffi LTWfc*tfcl 

iot, lb£*22 (502 mg, 1.43 mmol) Sr^tfcfettfifc triR3|£73%tf»fc 0 

.*2I« 
ft*»I-21 

^m©*lie*9Wfc*tfc'ffrfr l »9 (ISO mg, 0.371 mmol) ## 

0s 9 omsxm icm txRje* «t o^ntfr^fH £ t k £ >? , nmt^mi-21 (143 

mg, 0.367 mmol) b. LT99%oa^-C#/c 0 

HA : 152 n u%i&mm : mr* h-v>) ^tK 

NMR (DMS0-d6) S: 3.91 (3H, s), 4.30 (2H, s), 7.14-7.20 (2H, m), 7.37-7. 
42 (2H, m), 8.08 (1H, s), 8.24 (1H, d, J=2.1 Hz), 8.94 (1H, d, J=2.1 Hz) 
, 11.31 (1H, brs). 
5c#fl*f : C 18 Hi3BrFN0 3 fcL-C 

ttfftt (%) : C, 55.41; H, 3.36; Br, 20.48; F, 4.87; N, 3.59. 
(%) : C, 54.91; H, 3.41; Br, 19.73; F, 5.05; N, 3.65. 

lfc^I-22 

{t&*l22 (150 mg, 0.428 mmol) £Mv\ |tifc«l9©»3IS»=l»CrRJED*J: 

owr*fr3 zt\zz mmit&m-22<DW£&z&tz 0 ^itiwm^^- 

xf ^x-f^e»HSIt 4 i fc K i oT, (112 mg, 0.333 

mmol) *mm.&&&tLX78%<DW£T:Wz 0 

: 178-179 t: BISMtt : fttxf^-xfjPi-f^ 
NMR (DMS0-d6) S: 3.91 (3H, s), 4.32 (2H, s), 7.14-7.20 (2H, m), 7.39-7. 
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44 (2H, m), 8.25 (1H, brs), 8.40 (1H, brs), 9.01 (1H, brs). 
7C*fl*f : Ci9H 13 FW20 3 i: Lf 

fttftl (*) : C, 67.85; H, 3.90; F, 5.65; N, 8.33. 

5M»Hfi 00 : C, 67.09; H, 3.95; F, 5.47; N, 8.16. 

1,6-1-71-1) Vy%%t*Wo\t&mtLX, £lT<&'ffr&%*'frJRbfc. 

nmwk-i 

Mb5 4] 




A-1 



A-l 3-/^>>?;^t Kn^y-l,6-t7f V v V-7-*^*">i >f*x^f 

1) (#HBS64-16764) «*©2r8;fci£t-C, XlR (US 4973695) JKftHfrfr 
|2-^>y^-2--/D^t- ;V (27.78 g, 190 mmol) jtit (Chan. Pharm. B 
ull., 1989, 37, 3236.) BEfcrtfc£-%2-7 5 y 7* 3?xf-*x. 
7,v-)V (29.95 g, 160 mmol) fcEtffS*fc&, m*Jfflt± Y U * ^ (160 ml, 6 
40 mmol) T?7^* , JlW*4WS?L"C\ 2-^>^iH^V ^>-2,3-^*;V^^®^2 (2 
3.22 g) £JR$56%-e#£ 0 

NMR (DMS0-d6) 8: 4.09 (2H, s) 7. 20-7. 35 (5H, m), 8.03 (1H, d, J=2.1 Hz), 
8.68 (1H, d, J=2.1 Hz). 

2) IMit&m (2.52 g, 9.80 mmol) £&7kS£m c K 120'C-C2^f^*pM> 
#J|E*:S*U W5>*t)tK«S*W*SnR (J. Med. Chem., 1989, 32, 827.) 15 
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/U3 (560 mg) ^W20«-e#fCo 

NMR (CDCI3) $: 1.44 (6H, d, J=6.3Hz), 3.69 (1H, brt, J=6.9Hz), 4.04(2H, 
s), 4.75(2H, d, J=6.3Hz), 5.34(1H, sec, J=6.3Hz), 7.15-7.33 (5H, m), 7. 
63 (1H, d, J=2.1 Hz), 8.56 (1H, d, J=2.1 Hz). 

3) _hfB-fb^-^3 (550 mg, 1.93 mmol) *%m (W002/30930) mmvUmzmt 

KT?^$^r. A-l (557 mg) £JR^85%-C#£o 
MA : 174TC 

%mfr$t : Ci7H 14 N 2 03i: LT 

tftMfc (%): C, 69.38; H, 4.79; N, 9.52. 

##Ht (X): C, 69.40; H, 4.78; N, 9.34. 

NMR(CDCl3) <5 : 4.12(3H, s), 4.25(2H, s), 7.22-7.39(5H, m), 7.98(1H, m), 8 
.76(1H, s), 9.10(1H, d, J=2.1Hz), 11.76(1H, s). 

[it5 5] 



A_2 3-(4-7;w^a^>v ? ;v)-8-t Ka v-l, 6-t 7 f J v ^-7-* ;l"f >K 

: 218-219*C 
%mfrVr I Ci 7 Hi3FN203i: LT 
fiUffi (90: C, 65.38; H, 4.20; N, 8.97. 



OH 




A-2:R = Me 
A-3:R=Et 
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**ftt (%): C, 65.19; H, 4.19; N, 8.90. 

NMR(CDCl3)£: 4.13(3H, s), 4.23(2H, s), 7. 02-7. 08 (2H, a), 7. 17-7. 23 (2H, 
m), 7.97(1H, m), 8.77(lH, s), 9.08(1H, d, J=2.1Hz), 11.77(1H, s). 

mmmk-3 

A-3 3-(4-7^*n^>^)-8-li Kn*~>-1, 6-^7?"J y>-7-*>nP>» 

!!£ I 209-211 < C 

TC^W : Ci8Hi5FN20 3 i: LT 

HUM! (*): C, 66.25; H, 4.63; N, 8.58. 

#*Ht (%): C, 66.03; H, 4.44; N, 8.47. 

NMR(CDCl3) <J : 1.53(3H, t, J=7.1Hz), 4.22(2H, s), 4.60(2H, q, J=7.2Hz), 7 
.00-7. 08 (2H, m), 7. 18-7. 22 (2H, m), 7.96(1H, m), 8.77(1H, s), 9.07(1H, d, 
J=2.1Hz), 11.93QH, s). 

2-(4-7;V^n^^v;l-)-2-yn^-;U6{±. PXT K^I^Sc Cio X'&tiL 1 

o 

[ft 5 6] 

4 5 6 

1) Xfifc (Chem. Commun., 1984, 1287) flBftO#&Ci|l CT\ 4-7HD3- 
K^V-tf> (50 g, 225 mmol) (23 ml, 337 mmol) 

/^vfAW, HeckRf&fcttU WEJRS (94-96*C, 7mmHg) KJ:oT3-(4 
-7;vtn7x-;i')'/n^t-M (27.5 g) £)&^80%-e#£o 
NMR(CDC1 3 )5: 2.73-2.79(2H, m), 2.93(2H, t, J=7.4Hz), 6.94-7.00(2H, m), 
7. 12-7. 17 (2H, m), 9.8l(lH, t, J=1.2Hz). 
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2) ±mik&%35 (53 g, 348 mmol) *37»*^t'; > (31.2 ml) ^xf* 
T?>^mm (38.3 g) 110TnB#mimffcLfc8U r^fciFIIx., 3 EH 

XffiLtZo M (lOl-lOSt:, 8mmHg) lei 

ot, 2-(4--7;i/*n^^^;w)-2--/n^^— ;W6 (45.3 g) «:JR*79*-C#fco 
NMR(CDC1 3 )$: 3.54(2H, s), 6.07(1H, d, J=0.6Hz), 6.11(1H, t, J=1.4Hz), 6 
.94-7. 01 (2H, m), 7. 11-7. 16 (2H, m), 9.59(lH, s). 

A-4 3-(4--7;v^-n^«>'v;i')-8-li Kn*S/-i, *?y-7-1i tutfffk 
[<b5 7] 



±U4k&%9A-2 (156 mg, 0.5 mmol) <D* 9 J -)V-t h 7 YW7<7 > (8 ml) 
2tib*Miti-YV*r& (1 ml) fcjp*., lB*m*ta««BSL;fco », 2 

tz 0 $?>Kr-bb>-CiHfft«r**U A-4 (72 mg) fcJD&MWCWfco 

flfcj^C : 257r 

FABMS : m/z 299(M+H)+ 

NMR(DMS0-d6) 5 : 4.19(2H, s), 7. 12-7. 18(2H, m), 7. 34-7. 39 (2H, m), 8.21(1H 
, d, J=2.1Hz), 8.40(1H, s), 8.88(1H, d, J=2.1Hz). 

A-5 3-^>y^-5-^nn-8-t Kn^fy-l,6-t7f-'J ^^-7-*^>Hft * 
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Ut5 8] 




±Mit^k-l (118 mg, 0.4 mmol) <DT± Y - b V ;l^T& (10 ml) 
nn^^^v^F (59 mg, 0.44 mmol) fciBx., 30#2in&jilfcL;fco *fr#&, 

fc 0 #fbtt/c^*^^/-^-^DD*;VA-C#^L, A-5 (69 mg) £JR^5 

2%-C^Tto 

MM I 209-21013 

Ttmfrm I Ci7Hi 3 ClN20 3 i: LX 

tttMt (%): C, 62.11; H, 3.99; N, 8.52. 

5HfHft (%): C 62.17; H, 3.90; N, 8.44. 

NMR(CDCl3) <J : 4.1l(3H, s), 4.28(2H, s), 7. 22-7. 39 (5H, m), 8.34(1H, dt, J 
=0.9, 2.1Hz), 9.11(1H, d, J=2.1Hz), 11.78(1H, s). 

mmmk-6 

A-6 3-^Oz?)V-5--7u*-S-K. Kn v-1, 6-t 7f J y >-7-* ^ 
[ft5 9] 




±B&ffr&1&A-l (106 mg, 0.36 mmol) c?T"t h — b V (10 ml) fc, N- 

7-n*x*v>^5 F (71 mg, 0.4 mmol) WU*.* M-eUfcHHmtfLfco 

' miE# 2003-3075147 
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£I*A £$H* U * 9 S -;i/"Ci5fe^L7to #*> tifcttB £ ^ no* 

^A-CSftfiU A-6 (108 mg) fcJimwCWfco 

jK£ : 213-214T; 

TtmfrtiT : Ci 7 Hi3BrN 2 03t LT 

f+aHit («): C, 54.71; H, 3.51; N, 7.51. 

frmW (*): C, 54.77; H. 3.35; N, 7.35. 

NMR(CDCl3)£: 4.11(3H, s), 4.29(2H, s), 7.22-7.39(5H, m). 8.30(1H, dt, J 
=0.9, 2.1Hz), 9.07(1H, d, J=2.1Hz), 11.77(1H, s). 

Mb6 0] 




Br 

A-7 : R = Me 
A-a : R = Et 



m-mmk-7 

A-7 5-7 , n*-3-(4-7Jl/tn^ , /^;i')-8-fc Kn* v-l,6-^7^V *J>-7-% 

1K£ : 234-236*C 

5c3R$M>f : Ci7Hi2BrFN203^ LT 

ttJHit (%): C, 52.19; H, 3.09; N, 7.16. 

£*Nft (%): C, 52.29; H, 2.99; N, 7.05. 

NMR(CDC1 3 ) <? : 4.1K3H, s), 4.26(2H, s), 7. 02-7. 09 (2H, m), 7. 17-7. 23 (2H, 
m), 8.28(1H, dt, J=0.9, 2.1Hz), 9.05(1H, d, J=2.1Hz), 11.78(1H, s). 
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A-8 5-^n^-3-(4-7 Jl't V^)-8-K Kn^y-i,6-f7f 'J W-l-ii 

Hk£ : ^-isst; 

X*##f : Ci8Hi4BrFN 2 03t LT 

tWIt (*): C, 53.35; H, 3.48; N, 6.91. 

##flt (%): C, 53.42; H, 3.14; N, 6.91. 

NMR(CDCl3) <5 : 1.5l(3H, t, J=7.1Hz), 4.26(2H, s), 4.59(2H, q, J=7.2Hz), 7 
.03-7. 08 (2H, m). 7. 18-7. 23 (2H, m), 8.27(1H, m), 9.04(1H, d, J=2.1Hz), 11 
.93(1H, s). 




A-9 3-(4-7 JVXuHs'J ;V)-8-fc Vu*rz/-5-* 9 >X)V*—)l>T 5 ^-1, 6-^ 

1) ±|B<k^A-7 (3.28 g, 8.38 mmol) t h VifA'T? > (1.67 ml, 12 mm 
ol) 0&ffc^l^?#}£ (60 ml) fc, m'fbbv^ (1.60 g, 8.4 mmol) Srirax. 
. lfi-C-B|fei#Lfco $<bfc> JUkhvA- (160 mg, 0.84 mmol) ZtiUz., 2W 

o *fffiL;fclgiiS:»JRU 'fv^n/V-^-T-bhVtitiSHt, 7 (4.08 g) 
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NMR(CDCl3)5: 2.44(3H, s), 3.80(3H, s), 4.22(2H, s), 7.03-7.09(2H, m), 7 
.16-7. 20 (2H, m), 7.32(2H, d, J=8.1Hz), 7.84(2H, d, J=8.4Hz), 8.28(1H, m) 
, 8.88(1H, d, J=2.1Hz). 

2) ifciSfc (Org. Lett., 2000, 2, 1101.) f3®tf>:fr&Kig £T> MH^lT> ± 
IBlb-^7 (613 mg, 1.12 mmol) h^^VX;v*>75 K (127 mg, 1.34 mmol 

) £fE®^9 (11 mg, 0.05 mmol) ^ (43 mg, 0.075 mmol 

) t#t$Hrv"7A (489 mg, 1.5 mmol) #&T> i>**^>*t?2P^M}t$fL 
Lt, <b^8 (618 mg) *J|X^98%-C-#fco 

NMR(CDCl3)5: 2.43(3H, s), 3.16(3H, s), 3.85(3H, s), 4.09(2H, s), 6.99-7 
.05(2H, m), 7. 09-7. 14 (2H, m), 7.3l(2H, d, J=7.8Hz), 7.81(2H. d, J=8.4Hz) 
, 8.56(1H, m), 8.62(1H, d, J=2.1Hz), 12.23(1H, s). 

3) ±|B'fb^8 (150 mg, 0.27 mmol) ©fh7tKn77>it (3 ml) fc, 
7jc?£T\ mi-YVV&* (0.81 ml, 0.81 mmol) fcillx.. ^zS-C2P#|i8 

mm^frX-m&LX, A-9 (59 mg) £JR^54%-C#7Co 
US : 205-210X: 
FABMS : m/z 406(M+H)+ 

NMR(DMS0-d6) * : 3.53(3H, s), 3.94(3H, s), 4.26(2H, s), 7.16(2H, dd, J=8. 
9, 8.9Hz), 7.39(2H, dd, J=5.7, 8.7Hz), 8.56(1H, s), 9.14QH, d, J=1.8Hz) 
, 10.79(1H, brs), 11.23(1H, brs). 

Uli&MA-lO 

A-10 5-7-tf;V7 5y-3-(4-7;utn^vy;i/)-8-t Kn^y-l,6-t7f';^ 
>_7_ # ;v jj? >^ ^ f- ;u jr. x f 
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MM. I 263-2671C 
FABMS : 'm/z 370(M+H) + 

NMR(DMS0-d6> S : 2.15(3H, s), 3.93(3H, s), 4.25(2H, s), 7.15(2H, dd, J=8. 
9, 8.9Hz), 7.36(2H, dd, J=5.7, 8.7Hz), 8.18(1H, d, J=1.8Hz), 9.08(lH, d, 

J=1.8Hz), 10.5K1H, s), 11.24(1H, brs). 

mmmk-n 

lite 3] 



OH 




A-11 

A-ll 3-(4-7;w^-n^^v;V)-8-t Kn*v-5-(2-*3rV-fc?n — 1 — f 

M& l 260-262*C 
FABMS : m/z 396(M+H)+ 

NMR(CDCl3U: 2.31(2H, tt, J=7.5, 7.5Hz), 2.66(2H, t, J=8.1Hz), 4.08(3H, 
s), 4.13(2H, t, J=6.9Hz), 4.21(2H, s), 6. 99-7. 05 (2H, m), 7. 16-7. 21 (2H, 
m), 7.98(lH, m), 9.00(1H, d, J=2.1Hz), 11.70(1H, s). 

*Jfe^A-12 
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[It 6 4] 




9 A-12 

A-12 3-(4--7^^-n^>v;i/)-8-fc Kn+y-5-(N-^f J/^;v*^.;wt 
5 /-l > 6-t7f'J'/>-7-*Jl'*'>BS 

1) ±f&it&&}8 (306 mg, 0.55 mmol) <F>*J * *)1>*)VA 7 5 KSWK (3 ml) IC 
#ti$-k5"7A (176 mg, 0.54 mmol) tB^itt^fr (0.034 ml, 0.54 mmol) £ 

m*.. mm$mTmur—wMWLtz 0 sm-, na-t^fA (117 mg, 0.36 m 

mol) t3Vit*3-)l> (0.022 ml, 0.36 mmol) SriiJnU 3UmmWLtz 0 RJS 

*7A^avh^77^-t:#tt, 9 (233 mg) * JK*74*-C»fco 
NMR(CXl3)5: 2.42(3H, s), 3.17(3H, s), 3.42(3H, s), 3.86(3H, s), 4.17(2 
H, s), 6. 98-7. 04 (2H, m), 7. 05-7. 17 (2H, m), 7.29(2H, d, J=7.8Hz), 7.84(2H 
, d, J=8.4Hz), 8.47(1H, m), 8.76(1H, d, J=2.1Hz). 

2) ±Mik<£%i9frhmimK-9<Q (3) (o^m^mcx, ft&m-wz&mLtz 

O 

M& : 190-19213 

Ttmfrffi : Ci8Hi8FN3<>5S£ ^ 

tUMI (%): C, 54.41; H, 4.33; N, 10.02. 

00: C, 54.13; H, 4.04; N, 9.84. 
NMR(CDCl3)5: 3.20(3H, s), 3.36(3H, s), 4.07(3H, s), 4.23(2H, s), 6.99-7 
.05(2H, m), 7. 16-7. 21 (2H, m), 8.46(1H, d, J=2.1Hz), 9.21(1H, d, J=2.4Hz) 
, 11.8K1H, s). 
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A-13 3-(4--7;V^-n^y v;v)-8-t Kn3r~>-5-(2-** V-fc?^V v>-l--f )V) 
Ut6 5] 




1) ±fB^^A-2 (3.56 g, 11.4 mmol) <D 9 J * T ^ K»SK (200 ml 
) fc % N-H-K^^vV'fU* (3.06 g, 13.6 mmol) SriJIIx^ ISt?- Hfcm# 
L£„ Rj£&£Mm^*U 38fcfc % *nn**A*Jn;l, lOJflEffcBbjc** 1- 

*T«:i*U *feit«E&*- h 'J^AT^t, »«tS*U3to *fttl 
L&MfcWIKU ^^^-^"C**U 10 (4.97 g) «rJRS(S99JfC»/io 
NMR(CDC1 3 )5: 4.10(3H, s), 4.27(2H, s), 7.03-7.09(2H, m), 7.18-7.23(2H, 
m), 8.10(1H, m), 8.99(1H, d, J=1.8Hz), 11.76(1H, s). 

2) ilBft^lOj^fellElWIQO^tfeKVCT, *b^A-13«r^J&L*:o 
Uj& : 260-264"C 

FABMS : m/z 410(M+H)+ 

NMR(CDCl3)5: 1.99(4H, brs), 2. 53-2. 58 (2H, m), 3.4l(lH. brs), 4.08(3H, s 
), 4.2K2H, s), 7. 02-7. 07 (2H, m), 7. 15-7. 20 (2H, m), 7.65(1H, m), 9.01(1H 
, d, J=2.1Hz), 11.84(1H, s). 

&H&0IA-14 
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A-14 S-fA-yfrtusoy^-Z-ML Kn^'>-l,6-^--7f-U^>-5,7-*^**> 

1) ±fBft'fr»J10*lt*fe«A-9O (1) O^rffiHiitT, <fc^l2Sr#^L/c 0 
NMR(CDCl3)5: 2.43(3H, s), 3.79(3H, s), 4.22(2H, s), 7. 03-7. 08 (2H, m), 7 
.15-7. 20 (2H, m), 7.31(2H, d, J=7.8Hz), 7.83(2H, d, J=8.1Hz), 8.10(1H, m) 
, 8.82(1H, d, J=2.1Hz). 

2) ±fMb^®12 (592 mg, 1.0 mmol) (^)WfMW7? KM (12 ml) 
•>MV7'ne;Vxf;i'7r/ (0.52 ml, 3.0 mmol) , 2-( h 'J * Tfri") )V 

(l.43ml, 10 mmol) fcHsflfc*?^* A (11 mg. 0.05 mmol) fcfln 
-BMfc&aSMaCT* M-ClHiJB^Lfco SOiwfcK, ftifiHIfcin*., IHft 

77>f-i:#U, 13 (490 mg) «r«*80»"e»fc« 

NMR(CDCl3)5: 0.11(9H, s), 1.18-1.24(2H, m), 2.43(3H, s), 3.83(3H, s), 4 
.19(2H, s), 4.52-4.58(2H, m), 7. 01-7. 07 (2H, m), 7.14-7!20(2H, m), 7.31(2 
H, d, J=7.8Hz), 7.84(2H, d, J=8.4Hz), 8.87(1H, d, J=2.1Hz), 8.93(1H, m). 

3) ±8Bfb£1frl3 (480 mg, 0.79 mmol) <D"r h 9 t Kn y <? (5 ml) 

, *$T, lM-7 7^xh9 7 , ^^T^*-'>A (1.0 ml) fcflHTU Wfc&Bfc 

aj|E# 2003-3075147 
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Lfc» 3GftfeZhl,zmyvik7-Yy-71-frTy*-*7& (0.8 ml) fcfllTU S 
X, £t&14 (431 mg) *:#fco 

NMR(CDC1 3 )$: 2.43(3H, s), 3.89(3H, s), 4.21(2H, s), 6. 99-7. 07 (2H, m), 7 
.13-7. 19 (2H, m), 7.30(2H, d, J=7.8Hz), 7.8K2H, d, J=8.7Hz), 8.84(1H, d. 
J=2.1Hz), 9.66(1H, m). 

4) ±Bit&<ydUfrt>mifcm-9<D (3) o^cict, MArHt^jftL 

tt£ : 184-186TC 

5G*»*f I Ci8Hi3FN205^ LX 

(*): C, 60.68; H, 3.68; N, 7.86. 
frtirm 00: C, 60.46; H, 3.53; N, 7.87. 

NMR(CDC1 3 ) $ : 4.14(3H, s), 4.26(2H, s), 7.00-7.06(2H, m), 7. 18-7.23(2H, 
m), 9.09(1H, d, J=2.1Hz), 9.70(1H, m), 11.04(1H, brs), 12.06(1H, brs). 

A-15 3-(4--7;v^n^>y;v)-8-t Kn**/-l,6-t7f J y*/^,?-*^ 
Mb 6 7] 




COOMe 

A-15 
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1) -tfBlfc'&^lO (8.76 g, 20 mmol) O^fWAT^ KJRffltt (80 ml) 
fc, DBU (4.48 ml, 30 mmol) tOifrOZ?*' (3.56 ml, 30 mmol) £}jnx.s ^ 

ttS*aflJlU ^V^nif>Ux-T-^T«S*tT, 15 (7.64 g) «rJR$S72Jrc? 

NMR(CDCl3)5: 3.94(3H, s), 4.26(2H, s), 5.54(2H, s), 7.03-7.09(2H, m), 7 
.19-7. 26 (2H, m), 7. 32-7. 41 (3H. m), 7. 55-7. 57 (2H, m), 8.13(lH, m), 8.97(1 
H, d, J=2.1Hz). 

2) ±fElfc£-tU5 (264 mg, 0.5 mmol) ^)v^fJKt^A7 5 KM (5 ml) \Z 
% ^y^ne^xf-^7 5> (0.44 ml, 2.5 mmol) , (0.4 ml, 1 
0 mmol) bWrn/^W* (5.6 mg, 0.025 mmol) fciDx., — Bl<Uft*#HSCT 
, »C2l$!HHft#Lfco SSSifcfc, #i*m*lin;U B«£t*-*-C2ili*tHLfc. 

fflLfc|*fi*i»RU ^y^n^i-fn/fl^U, 16 (199 mg) £HX^ 
87%-C#^ 0 

NMR(CDCl3)5: 3.96(3H, s), 4.06(3H. s), 4.24(2H, s), 5.70(2H, s). 7.02-7 
.08(2H, m), 7. 20-7. 25 (2H, m), 7. 32-7. 40 (3H, m), 7. 55-7. 57 (2H, m), 9.05(1 
H, d, J=2.1Hz), 9.18(1H, m). 

3) ±&Vc&mib (115 mg, 0.25 mmol) ©ttfl:^f-V>#« (3 ml) \Z y yYJfr 

t> hvvfrtciwm a mi) srjjpx.. m.^2mmmwLtz 0 li^is^ 

*^ffc*hV*A*»«*Jn;U pH7.2irp^L, ^nn^tiaL 
* y n n *;]/A -C?5*grft U A-15 (69 mg) SrJR^74%T#^ 0 
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M& l 191-194TC 

vtHsfrffi l CigHisFN^st LT 

WlHi (%): C, 61.62; H, 4.08; N, 7.56. 

5Hff<I (90: C, 61.86; H, 3.92; N, 7.52. 

NMR(CDC1 3 U: 4.06(3H, s), 4.14(3H, s), 4.25(2H, s), 7. 01-7. 07 (2H, m), 7 
.19-7. 24 (2H, m), 9.07(1H, d, J=2.1Hz), 9.23(1H, m), 12.16(1H, brs). 

HJ&WA-16 
[It 6 8] 




A-16 3-(4-7;i'^-n^>^;V)-8-li V7"n t^T^)* 

1) ±fe<fc£-®10 (2.32 g, 5.29 mmol) ©^^f;V*;^7 5 KM (90ml) 
fc, &it4-* h^fy^^^ (1.08 ml, 8.0 mmol) fc&BH:~>*A (2.82 g, 8 
.Ommol) fclJDx., 50rT*-Bfc;&Df&M#L£o M tt-fb7>*-^A*»* 
SrJDx.^ S^.x^;i/-e2|I!&ffiL£o *«W**t?2H, ttfnAO*"eft»L, & 
TK^m^ ^* v * A LttfflL &*£ A **J4v-fu kf;wc 
-■f^^y-^IWSIU 17 (1.75 g) *JDU$59XT?#fco 

NMR(CDCl 3 ) 5 : 3.81(3H, s), 3.95(3H, s), 4.26(2H, s), 5.48(2H, s), 6.89(2 
H, d, J=8.4Hz), 7. 04-7. 10 (2H, m), 7. 20-7. 25 (2H, m), 7.48(2H, d, J=8.7Hz) 
, 8.13(1H, m), 8.98(1H, d, J=2.4Hz). 

2) ±Mit&m\ifrhmmk-u<D (2) (3) ©mkzssct, fls-s^ans*^ 
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NMR(CDC1 3 )$: 3.81(3H, s), 3.96(3H, s). 4.25(2H, s), 5.76(2H, s), 6.88(2 
H, d, J=8.4Hz), 7. 01-7. 07 (2H, m), 7. 20-7. 25 (2H, m), 7.44(2H, d, J=8.7Hz) 
, 9.07(1H, d, J=2.4Hz), 9.73(1H, m), 11.42(1H, brs). 

3) ±gB-fk#»18 (130 mg, 0.27 mmol) ©ifrft* f- W (4 ml) 5M 
yynif;VT5 > (0.026 ml, 0.3 mmol) , WSCD^^ (58 mg, 0.3 mmol) £H 
OBt (5 mg, 0.03 mmol) ZMz., Ifif- WUfLfc. &M&-#&8&£;&nx^ 

Stm^^^-C2liH6mt/co ^«®*7fc, t&ft&IkJc^**- b ') *A*8F«fcfiffD 

^^-^"C^U 19 (120 mg) ^JtX^85%-e#7t 0 

NMR(CDCl3)S: 1.32(6H, d, J=6.6Hz), 3.80(3H, s), 3.95(3H, s), 4.20(2H, s 
), 4. 20-4. 33 (1H, m), 5.58(2H, s), 6.87(2H, d, J=8.7Hz), 6. 98-7. 04 (2H, m) 
, 7. 20-7. 24 (2H, m), 7.44(2H, d, J=8.7Hz), 8.01(1H, d, J=8.4Hz), 9.00(1H, 
d, J=2.1Hz), 9.96(1H, m). 

4) ±ia^^i9^ h mmmk-iw (3) <o^mmcx, fc&®h-i6i&j&L 

Sk£ : 170-1721C 

5c*#*f : C2iH 2 oFW 3 04^ 

tHHt (*): C, 63.47; H, 5.07; N, 10.57. 

frffiM (%): C, 63^18; H, 5.05; N, 10.52. 

NMR(CDCl3)S: 1.34(6H, d, J=6.3Hz), 4.12(3H, s), 4.21(2H, s), 4.23-4.37( 
1H, m), 6. 97-7. 03 (2H, m), 7. 18-7. 23 (2H, m), 7.91(1H, d, J=8.1Hz), 9.01(1 
H, d, J=2.1Hz), 9.94(1H, m), 11.86QH, brs). 

A-17 3-(4-7;v^n^>^;u)-8-H Kn*v-5-(2-* h*vxf;v)7?y*^ 
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Bbft : 145-146TC 

7C#5*W : C2iH20FN305t LT 

tfgfft (%): C, 61.01; H, 4.88; N, 10.16. 

fWm (%): C, 60.89; H, 4.87; N, 10.26. 

NMR(CDCl3)5: 3.44(3H, s), 3. 61-3. 73 (4H, m), 4.12(3H, s), 4.22(2H, s), 6 

.98-7. 04 (2H, m), 7. 18-7. 22 (2H, m), 8.35(1H, brt). 9.02(1H, d, J=2.1Hz), 
9.88(1H, m), 11.91(1H, brs). 

Kb7 0] 




A-18 3-(4-'7;i'^n^>v;v)-8-t Kn*~>-5-(3-fc Kn^f v-l-^n tf-;v)- 
l , 6- 7 V S> > -7- 2/ ;w >• & ^f^fil' 

1) ±15^^15 (528 mg, 1.0 mmol) W-;^fWM75 K»* (10 ml) 
fc, M^SETMST% ^n/tA/^TA^3— (0.087 ml, 1.5 mmol) , h U 
if;V7 5> (1.39 ml, 10 mmol) > 3«Mfc3l— M (9.5 mg, 0.05 mmol) fcPdC 
l 2 (PPh3) 2 (35 mg, 0.05 mmol) fcjfllx.. 30#3g#L£ o Sfoifcfc, 0.5M?.x> 
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«aE*, ">'J 5 A ^ot f ^5 7 - 20 (410 mg) £W90 

NMR(CDCl3)5: 3.94(3H, s), 4.24(2H, s), 4.62(2H, s), 5.60(2H, s), 7.02-7 
.08(2H, m), 7. 18-7. 23 (2H, m), 7. 32-7. 41 (3H, m), 7. 55-7. 58 (2H, m), 8.39(1 
H, m), 9.0K1H, d, J=2.1Hz). 

2) ±Mtft&<®)20frbm&mk-15<D (3) O^feKjgDT, ft£^A-18££-j£L 

: 205-208"C 
7G5??$5-#f : C20H15FN2O4 0. lH 2 0i: LT 

(%): C. 65.25; H, 4.16; N, 7.65. 
55-#Hi (%): C, 64.98; H, 3.99; N, 7.69. 

NMR(CDCl3) S : 4.1l(3H, s), 4.25(2H, s), 4.60(2H, s), 7. 02-7. 07 (2H, m), 7 
.17-7. 23 (2H, m), 8.37(1H, m), 9.04(1H, d. J=2.1Hz), 11.97(1H, s). 

A-19 l-[3-(4- , 7;i/^n^>'y;v)-8-li Kn^r v-l, 6-f--7f-'J *jzs-l-<tn/\ 7 
[tt7 1] 




A-19 



1) ±tMt&WA-2fr(bnnwA-i6<D (1) o^tcmcr, ft^2l££-/S:L 

NMR(CDCl3) <5 : 3.8l(3H, s), 3.97(3H, s), 4.22(2H, s), 5.52(2H, s), 6.90(2 
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H, d, J=9.0Hz), 7. 03-7. 08 (2H, m), 7. 19-7. 23 (2H, m), 7.52(2H, d, J=8.7Hz) 
, 8.0K1H, m), 8.97(1H, s), 9.07(lH, d, J=2.1Hz). 

2) ±|B<b^21 (303 mg, 0.70 mmol) Wfb51iKn77^ (6 ml) 

^ gmfm, YyjTj A-Tth>mi$t$T, iM*ft^^v^*v*A (o. 
84mi) max., mmtvmm*mwLtzo a^br 

vh^9-7^-lC#LT. 22 (200 mg) £J|W66%-£l#£o 
NMR(CDCl3)*: 1.78(3H, t, J=7.2Hz), 3.06(2H, q, J=7.2Hz), 3.80(3H, s), 4 
.22(2H, s), 5.49(2H, s), 6.88(2H, d, J=8.7Hz), 7. 02-7. 08 (2H, m), 7.19-7. 
23(2H, m), 7.48(2H, d, J=8.7Hz), 7.99(1H, m), 8.93(1H, s), 9.06(1H, d, J 
=2. 1Hz) . 

3) ±.W>it&m2frb$mMk-\5<D (3) (O^m^m^r^ <b£-%A-19£^)£L 
K£ : 159t: 

Ttmfrffi : Ci8Hi5™ 2 02^ LT 

WIMt (%): C, 69.67; H, 4.87; N, 9.03. 

?>#HI (%): C, 69.80; H, 4.81; N, 9.02. 

NMR(CXl3)5: 1.29(3H, t, J=7.7Hz), 3.38(2H, q, J=7.5Hz), 4.22(2H, s), 7 
.02-7. 08 (2H, m), 7. 17-7. 22 (2H. m), 7.95(1H, m), 8.69QH, s), 9.06QH, d, 
J=2.4Hz), 13.40(1H, s). 

A-20 3-(4--7;V^n^<>^;v)-8-t Kn^y-l,6-t7f J $»-7-#/HF>H* 
(2-* b+yxf;l,)7 5 K 
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MPM. 



21 



.COOH 



(Me 



23 



24 



OH O 



1 ) ±E'ffc'6*21 (310 mg, 0. 72 mmol) Ofh?tKn7? * -/ -^ffc 
(4 ml) tM$T\ 2N*BMt"*-MJ*.Mc»ifc (0.5 ml) £JDx.> M"T?1B# 

ra^L/Co 2N7K^fc^h V9A*jffft (0.5 ml) £Jn£, ^?&-C30# 

m> itejcuai^by^A-ciaftu **s*lt23 (319 mg) *je*»£»fco 

NMR(CDCl3)5: 3.79(3H, s), 4.25(2H, s), 5.70(2H, s), 6.86(2H, d, J=8.7Hz 
), 7. 04-7. 10 (2H, m), 7. 19-7. 24 (2H, m), 7.51(2H, d. J=8.7Hz), 8.03(1H, m) 
, 8.92(1H, s), 9.12(1H, d, J=2.1Hz). 

2) ±ffifl5'6H»23*&3QfcfllA-160 (3) CT, lfc£-®24££-J&Lrf: 



NMR(CDC1 3 )£: 3.36(3H, s), 3.56(2H, t, J=5.1Hz), 3.67(2H, t, J=5.4Hz), 3 
.80(3H, s), 4.20(2H, s), 5.52(2H, s), 6.88(2H, d, J=8.7Hz), 7. 03-7. 09 (2H 
, m), 7.19-7.23(2H, m), 7.55(2H, d, J=8.7Hz), 7.99(1H, m), 8.20(1H, brt) 
, 8.96(1H, s), 9.06(1H, d, J=2.4Hz). 

3) ±Uft&®24frbmMm-15<7> (3) fC, fl:^A-20«r£-j£L 

tt& : 147-150t: 

Ttmfrffi : Ci 9 Hi8FW 3 03i: LX 

IHM (*): C, 64.22; H, 5.11; N, 11.82. 
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ftffife (%): C, 63.82; H, 4.97; N, 11.65. 

NMR(CDCl3) 8 : 3.43(3H, s), 3. 60-3. 73 (4H, m). 4.21(2H, s), 7. 01-7. 07 (2H, 
m), 7. 17-7. 21 (2H, m), 7.91(1H, s), 8.34(1H, brt), 8.57(lH, s), 9.03(1H, 
d. J=2.1Hz), 13.35(1H, s). 

Hifefl|A-21 

A-21 3-^y'J)V-5-(l, l-v**v M,2-f7yt^-2-'f^)-8-t Kn^v-i 
Mt7 3] 




SIR (W002/30930) fZWWUmmCX. ±|2^^A-l^P>3lS^k^A-21 
Skj^C I 186*C 

7nft##T : C2iH2iN 3 0 5 Si: LX 

tttMfc (%): C, 59.00; H, 4.95; N, 9.80. 

(*): C, 58.85; H, 4.81; N, 9.84. 
NMR(CDCl3)5: 2.41-2.58(4H, m), 3. 19-3.23(1H, m), 3. 65-3. 65{2H, m), 4.07 
(3H, s), 4.11-4.19(1H, m), 4.25(2H, s), 7.21-7.35(5H, m), 8.42(1H, m), 9 
.02(1H, d, J=2.1Hz), 11.7l(lH, s). 
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A-22 3-(4-7;W*n^^y;l/)-5-(l,l-^^*v M,2-f Tyt^^-^fJW-S- 
t Kn^i/-i,6-t7f V ^>-7-*;i/*'^ ^f;vx^rJV 

(W002/30930) |B«0^rttKi!SCT, ±ffilfc^®A-2^ib3I||-lMt^A-21 

: i83-i85t: 
7n#^«r : C21H20N3O5S tu 

fft-fMK (»): C, 56.62; H, 4.53; N, 9.43, F, 4.26; S, 7.20. 

4MfMt (X): C, 56.60; H, 4.33; N, 9.28, F, 4.33; S, 7.11. 
NMR(CDCl3)S: 1.60-1.80(1H, m), 2.30-2.70(3H, m), 3. 10-3.30(lH, m), 3.50 

-3.90(2H, m), 4.08(3H, s), 4.1-4.3(1H, m), 4.23(2H, s), 6.95-7. 10(2H, m) 

, 7.13-7.22(2H, m), 8.38-8. 42(1H, m), 8. 98-9. 02 (1H, m), 11.03(1H, s). 

^»JA-23 
Ut7 5] 




A-22 3-(4--7;i/*n^>v?;V)-8-fc Ktr* v-5-(*;V* 'J /U)-l, 6- 

1) ±ie^#15 (264 mg, 0.5 mmol) 0*^f**A'A73 K»« (5 ml) fc 
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N *]ls*V> (0.44 ml, 5.0mmol) fc|fflfe/t?5>*A (11 mg, 0.05 mmol) & 

*»u 10«Ma^*^hy B»x*-/l'T»2H»lHL;fc. 

25 (195 mg) *JD0p76X"Cftfc o NMR(CDCl3) S : 3. 42-3. 45 (2H, m), 3.62- 
3.65(2H, m), 3. 81-3. 91 (4H, m), 3.93(3H, s), 4.20(2H, s), 5.61(2H, s), 7. 
01-7. 07 (2H, m), 7. 18-7. 22 (2H, m), 7. 33-7. 42 (3H, m), 7. 55-7. 58 (2H, m) f 8. 
30 (1H, m), 9.03UH, d, J=2.4Hz). 

2) mmmk-15<D (3) 0*ttK*CT, ft£^A-23«:<g-j£Lfco 

it * : 235-236T: 

Tn^^f : C22H20FW3O5 fcfC 

tW-fit (*): C, 62.11; H, 4.74; N, 9.88; F, 4.47. 

frffim (*): C, 61.99; H, 4.66; N, 9.90; F, 4.66. 

NMR(CDCl3) S : 3. 42-3. 46 (2H, m), 3. 60-3. 63 (2H, m), 3. 80-3. 83 (2H, m), 3.87 
-3.90(2H, m), 4.10(3H, s), 4.21(2H, s), 7. 00-7. 07 (2H, m), 7. 15-7. 21 (2H, 
m), 8.28(1H, s), 9.05(1H, s), 11.94(1H, brs). 

Mb 7 6] 



A-24 5-(vif;VT5 / *^^^)-3-(4-7^*o^V^)-8-H Kn^-v-l 

mmk-zsolsm tier, tt^%A-24 £ m t ft o 
it*. : i79-i8or 




.COOMo 
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Ttmfrffi : C22H22FN3O4 0.9H 2 0£: LX 

tm®. (%): C, 61.79; H, 5.61; N, 9.83; F, 4.44. 

frffiU (90: C, 61.88; H, 5.70; N, 9.94; F, 4.63. 

NMR(CDCl3U: 1.13(3H, t, J=7.2Hz), 1.27(3H, t, J=7.2Hz), 3.17(2H, q, J= 
7.2Hz), 3.61(2H, q, J=7.2Hz), 4.09(3H, s), 4.20(2H, s), 6. 99-7. 05 (2H, m) 
, 7.14-7.20(2H, m), 8.11(1H, d, J=2.2Hz), 9.05(1H, d, J=2.1Hz), 11.92(1H 
, brs). 

nnw2 5 

A-25 3-(4-7A'tD^>y»-5-(4-7;i'tn7xi;V)-8-t Kn^y-l,6-t 
Ut7 7] 




1) ±15^-^15 (264 mg, 0.5 mmol) t4-7JVtn7x-;l'*'n>i[ (84 mg, 
0.6 mmol) ZWBk/^WJ* (5.6 mg, 0.025 mmol) „ **jr>Y#X (22 mg, 

0.05 mmol) t^-tv7A (244 mg, 0.75 mmol) ffftT, 

Uiiil/:. BUBWL^ 0.5M* i Sm^^^^Ellfiffi Lfco 

*7A?n7 h^7 7-f-(:#Lfct, ^^-nS8IU 4fc£-^26 (171 
mg) ^iR^69X-C#/Co 

NMR(CDCl3)5: 3.95(3H, s), 4.16(2H, s), 5.59(2H, s), 6.99-7. 05(2H, m), 7 
.13-7.24(4H, m), 7.34-7.43(2H, m), 7. 60-7. 64 (5H, m), 8.11(1H, m), 9.04(1 
H, d, J=2.1Hz). 

2) ±ftft&®26frbmnm-i5<D (3) o^^t-c, l 
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MA : 195-196*C 

imfrm : C23H16F2N2O3 1 lx 

tmfe (.%): C, 67.98; H, 3.97; N, 6.89; F, 9.35. 
53-#Hi 00: C, 68.06; H, 3.89; N, 7.08; F, 9.68 

NMR(CDCl3) S : 4.10(3H, s), 4.16(2H, s), 6.98-7. 03(2H, m), 7. 10-7.23(4H, 
m), 7. 55-7. 59 (2H, m). 8.05(1H, d, J=2.0Hz), 9.05(1H, d, J=2.0Hz), 11.82( 
1H, s). 

A-26 5-[(y^W5 J )x;v*-;i/]7 5 J-Z-{A-y )V^u^y'J)V)-%-\i. K 
Mt7 8] 




1) l&fo^lSfrhmffiMk-W (2) O^trmCT, ^t/27«r^L7t 

o 

NMR(CDCl3>£: 2.84(6H, s), 3.94(3H, s), 4.17(2H, s), 5.33(2H, s), 7.01-7 
.07(2H, m), 7. 16-7. 21 (2H, m), 7. 34-7. 42 (3H, m), 7. 53-7. 55 (2H, m), 8.66(1 
H, m), 8.97(1H, d, J=2.4Hz), 11.82(1H, s). 

2) IMit&mzifr h HM^JA-150 (3) ©M«t"C, <b^A-26^^L 
tz 0 

: ^-wor 

%mfr%t I CigHigFN^Si: LX 

tmU 00: C, 52.53; H, 4.41; N, 12.90; F, 4.37; S, 7.38. 
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fltfHt 00: C, 52.56; H, 4.14; N, 12.94; F, 4.50; S, 7.49 

NMR(CDCl3U: 2.82(6H, s), 4.09(3H, s), 4.17(2H, s), 7. 00-7. 07 (2H, m), 7 

.14-7. 19 (2H, m), 8.66(lH, s), 8.98(1H, s), 10.30(1H, s), 11.53(1H, s). 

HJSfOA-27 

A-27 3-(4-^;i'^D-^>v;V)-8-b Kn^ri/-5-(^ * VX;V*^;V75/)-l,6 
[ffc7 9] 




o 

NMR(CDCl3)S: 3.14(3H, s), 3.95(3H, s), 4.17(2H, s), 5.35(2H, s), 7.01-7 
.07(2H, m), 7. 16-7. 21 (2H, m), 7. 35-7. 42 (3H, m), 7. 52-7. 55 (2H, m), 8.67(1 
H, d, J=2.1Hz), 8.99(1H, d, J=2.1Hz), 12.11(1H, s). 

2 ) _hiaflS<g-®r28 (1.49 g, 3.0 mmol) <D* 9 J Y J Kn 7 9 

fWiWttvF (100 ml) mmz, lN^gtffc^hV^A (9 ml) SriDx., -Hfe 
m#L/Co S^^^ffiii^m, 0.5M*-x>m7K^ s^ims®*^ ft 

^i^;i/-c2iiittm l^o ^«*2iu7KgfeL. m&mwn- y v * ^ x^m^k, m 

U 29 (1.31 g) €rlR^91%-e#fCo 

NMR(CDCl3)£: 3.14(3H, s), 4.19(2H, s), 5.72(2H, s), 7.02-7.08(2H, m), 7 
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•18-7.23(2H. m), 7.41(5H, brs). 8.71(1H, d, J=2.1Hz), 9.01(1H, d, J=2. 1H 
z), 11.99(1H, brs). 

3) ±|2^b^W29*»fe»«A-160 (3) O^ftfcifcCT, tt&mOi&J&Ltz 



NMR(CDC1 3 ) <5 : 2.78(3H, d, J=5.0Hz), 3.12(3H, s), 4.17(2H, s), 5.48(2H, s 
), 7. 01-7. 07 (2H, m), 7. 18-7. 22 (2H, m), 7.43(5H, s), 7.92(lH, d, J=4.4Hz) 
, 8.72UH, d, J=2.3Hz), 8.97(1H, d, J=2.3Hz), 12.36(1H, s). 

flftj& : 234-235*C 

7C^##r : CigHi7FN404Si: LT 

9mm (*): C, 53.46; H, 4.24; N, 13.85; F, 4.70; S, 7.93. 
frffim (%): C, 53.51; H, 4.14; N, 13.87; F, 4.75; S, 7.87 
NMR(DMSO-dg) $ '. 2.95(3H, d, J=4.9Hz), 3.43(3H, s). 4.25(2H, s), 7.13-7.2 
0(2H, m), 7. 35-7. 41 (2H. m), 8.29(1H, d, J=4.7Hz), 8.54(1H, d, J=1.8Hz), 
9.11(1H, d, J=2.0Hz), 10.70UH, brs), 12.05(1H, s), 13.55(1H, s). 

mmk-28 

A-28 3-(4-7^^n^>^;i/)-8-fc 9 y*)V*=.)VT < 

±7^) frtf>M K->xf^)75 K 

Ht8 0] 



OH Q 




A-28 
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Wi& 241-242X: 

Ttmfrffi I C2oH2lFN 4 05St LX 

tWffi (%): C, 53.56; H, 4.72; N, 12.49; F, 4.24; S, 7.15. 
5Mfrtt (%): C, 53.59; H, 4.55; N, 12.55; F, 4.22; S, 7.12 
NMR(DMS0-d6) $ : 3.33(3H, s), 3.42(3H, s), 3.47-3.59(4H, m), 4.24(2H, s), 
7.13-7.20(2H, m), 7. 35-7. 41 (2H, m), 8.26(1H, t, J=5.5Hz), 8.58(1H, d, J 
-1.8Hz), 9.12(1H, d, J=2.0Hz), 10.78(1H. s), 13.13(1H, s). 

mmmk-29 

A-29 . 3-(4-7;i/^-n-^>v?;w)-8-l: 9 >Z.A'*~)\'T 5 /-[l, 

6]t7^'j v^-7-* ^yyntf;i/T5 K 

Mt8 1] 




IOfc«A-270^rfe*ci)|C-C, *t*»A-29*'frJSLfco 

Mjft : 167-168X: 

jtmfrtfx : C20H21FN4O4S tLx 

tUHfc (*): C, 55.54; H, 4.89; N, 12.96; F, 4.39; S, 7.41. 
##Hfi (%): C, 55.53; H, 4.79; N, 12.87; F, 4.39; S, 7.44 
NMR(DMS0-d$) S : 1.26(6H, d, J=6.6Hz), 3.39(3H, s), 4. 07-4. 17 (1H, m), 4.2 
4(2H, s), 7. 13-7. 20 (2H, m), 7. 36-7. 41 (2H, m), 7.87(lH, d, J=8.4Hz), 8.59 
(1H, d, J=1.8Hz), 9.1K1H, d, J=2.1Hz), 13.02(1H, s). 
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Mfc8 2] 




Kfc8 3] 




R 33 = COOMo (33A). COOEt (33B), COOiPr (33Q. COEt (33D). COCHaCHjCHaOMa (33E) 

Uv^L-frfe* ((R31.R32 R33)i; LT^i") fcUtt, 

(31A, 32A, 33A), (31A, 32A, 33B), (31A, 32A, 33C), (31A, 32A, 33D), (31A 
, 32A, 33E), (31A, 32B, 33A), (31A. 32B, 33B), (31A, 32B, 33C), (31A, 32 
B, 33D), (31A, 32B, 33E), (31A, 32C, 33A), (31A, 32C, 33B), (31A, 32C, 3 
3C), (31A, 32C, 33D), (31A, 32C, 33E), (31A, 32D, 33A), (31A, 32D, 33B), 
(31A, 32D, 33C), (31A, 32D, 33D), (31A, 32D, 33E), (31A, 32E, 33A), (31 
A, 32E, 33B), (31A, 32E, 33C), (31A, 32E, 33D), (31A, 32E, 33E), (31A, 3 
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2F, 33A), (31A, 32F, 33B), (31A, 32F, 33C), (31A, 32F, 33D), (31A, 32F, 
33E), (31A, 32G, 33A), (31A, 32G, 33B), (31A, 32G, 33C), (31A, 32G, 33D) 
, (31A, 32G, 33E), (31k, 32H, 33A), (31A, 32H, 33B), (31A, 32H, 33C), (3 
1A, 32H, 33D), (31A, 32H, 33E), (31A, 32J, 33A), (31A, 32J, 33B). (31A, 
32J, 33C), (31A, 32J. 33D), (31A, 32J, 33E), (31B, 32A, 33A), (31B, 32A, 

33B), (31B, 32A, 33C), (31B, 32A, 33D), (31B, 32A, 33E), (31B, 32B, 33A 
), (31B, 32B, 33B), (31B, 32B, 33C), (31B, 32B, 33D), (31B, 32B, 33E), ( 
31B, 32C, 33A), (31B, 32C, 33B), (31B, 32C, 33C), (31B, 32C, 33D), (31B, 

32C, 33E), (31B, 32D, 33A), (31B, 32D, 33B), (31B, 32D, 33C), (31B, 32D 
, 33D). (31B, 32D, 33E), (31B, 32E, 33A), (31B, 32E, 33B), (31B, 32E, 33 
C), (31B, 32E, 33D), (31B, 32E, 33E), (31B, 32F, 33A), (31B, 32F, 33B), 
(31B, 32F, 33C), (31B, 32F, 33D), (31B, 32F, 33E), (31B, 32G, 33A), (31B 
, 32G, 33B), (31B, 32G, 33C), (31B. 32G, 33D), (31B, 32G, 33E), (31B, 32 
H, 33A), (31B, 32H, 33B), (31B, 32H, 33C), (31B, 32H, 33D), (31B, 32H, 3 
3E), (31B, 32J, 33A), (31B, 32J. 33B), (31B, 32J, 33C), (31B, 32J, 33D), 

(31B, 32J, 33E), (31C, 32A, 33A), (31C, 32A, 33B), (31C, 32A, 33C), (31 
C, 32A, 33D), (31C, 32A, 33E). (31C, 32B, 33A), (31C, 32B, 33B), (31C, 3 
2B, 33C), (31C, 32B, 33D), (31C, 32B, 33E), (31C, 32C, 33A), (31C, 32C, 
33B), (31C, 32C, 33C), (31C, 32C, 33D), (31C, 32C, 33E), (31C, 32D, 33A) 
, (31C, 32D, 33B), (31C, 32D, 33C). (31C, 32D, 33D), (31C, 32D, 33E), (3 
1C, 32E, 33A), (31C, 32E, 33B), (31C, 32E, 33C), (31C, 32E, 33D), (31C, 
32E, 33E), (31C, 32F, 33A), (31C, 32F, 33B), (31C, 32F, 33C), (31C, 32F, 

33D), (31C, 32F, 33E), (31C, 32G, 33A), (31C, 32G, 33B), (31C, 32G, 33C 
), (31C, 32G, 33D), (31C, 32G. 33E), (31C, 32H, 33A), (31C, 32H, 33B), ( 
31C, 32H, 33C), (31C, 32H, 33D), (31C, 32H, 33E), (31C, 32J, 33A), (31C, 

32J, 33B), (31C, 32J, 33C), (31C, 32J, 33D), (31C, 32J, 33E), (31D, 32A 
, 33A), (31D, 32A, 33B), (31D, 32A, 33C), (31D, 32A, 33D), (31D, 32A, 33 
E), (31D, 32B, 33A), (31D, 32B, 33B), (31D, 32B, 33C), (31D, 32B, 33D), 
(31D, 32B, 33E), (31D, 32C, 33A), (31D, 32C, 33B), (31D, 32C, 33C), (31D 
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, 32C, 33D), (31D, 32C, 33E), (31D, 32D, 33A), (31D, 32D, 33B), (31D, 32 
D, 33C), (31D, 32D, 33D), (31D, 32D, 33E), (31D, 32E, 33A), (31D, 32E, 3 
3B), (31D, 32E, 33C), (31D, 32E, 33D), (31D, 32E, 33E), (31D, 32F, 33A), 
(31D, 32F, 33B), (31D, 32F, 33C), (31D, 32F, 33D), (31D, 32F, 33E). (31 
D, 32G, 33A), (31D, 32G, 33B), (31D, 32G, 33C), (31D, 32G, 33D), (31D, 3 
2G, 33E), (31D, 32H, 33A), (31D, 32H, 33B), (31D, 32H, 33C), (31D, 32H, 
33D), (31D, 32H, 33E), (31D, 32J, 33A), (31D, 32J, 33B), (31D, 32J, 33C) 
, (31D, 32J, 33D), (31D, 32J, 33E), (31E, 32A, 33A), (31E, 32A, 33B), (3 

IE, 32A, 33C), (31E, 32A, 33D), (31E, 32A, 33E), (31E, 32B, 33A), (31E, 
32B, 33B), (31E, 32B, 33C), (31E, 32B, 33D), (31E, 32B, 33E), (31E, 32C, 

33A), (31E, 32C, 33B), (31E, 32C, 33C), (31E, 32C, 33D), (31E, 32C, 33E 
), (31E, 32D, 33A), (31E, 32D, 33B), (31E, 32D, 33C), (31E, 32D, 33D), ( 
31E, 32D, 33E), (31E, 32E, 33A), (31E, 32E, 33B), (31E, 32E, 33C), (31E, 

32E, 33D), (31E, 32E, 33E), (31E, 32F, 33A), (31E, 32F, 33B), (31E, 32F 
, 33C), (31E, 32F, 33D), (31E, 32F, 33E), (31E, 32G, 33A), (31E, 32G, 33 
B), (31E, 32G, 33C), (31E, 32G, 33D), (31E, 32G, 33E), (31E, 32H, 33A), 
(31E, 32H, 33B), (31E, 32H, 33C), (31E, 32H, 33D), (31E, 32H, 33E), (31E 
, 32J, 33A), (31E, 32J, 33B), (31E, 32J, 33C), (31E, 32J, 33D), (31E, 32 
J, 33E), (31F, 32A, 33A), (31F, 32A, 33B), (31F, 32A, 33C), (31F, 32A, 3 
3D), (31F, 32A, 33E), (31F, 32B, 33A), (31F, 32B, 33B), (31F, 32B, 33C), 

(31F, 32B, 33D), (31F, 32B, 33E), (31F, 32C, 33A), (31F, 32C, 33B), (31 
F, 32C, 33C), (31F, 32C, 33D), (31F, 32C, 33E), (31F, 32D, 33A), (31F, 3 
2D, 33B), (31F, 32D, 33C), (31F, 32D, 33D), (31F, 32D, 33E), (31F, 32E, 
33A), (31F, 32E, 33B), (31F, 32E, 33C), (31F, 32E, 33D), (31F, 32E, 33E) 
, (31F, 32F, 33A), (31F, 32F, 33B), (31F, 32F, 33C), (31F, 32F, 33D), (3 

IF, 32F, 33E), (31F, 32G, 33A), (31F, 32G, 33B), (31F, 32G, 33C), (31F, 
32G, 33D), (31F, 32G, 33E), (31F, 32H, 33A), (31F, 32H, 33B), (31F, 32H, 

33C), (31F, 32H, 33D), (31F, 32H. 33E), (31F, 32J, 33A), (31F, 32J, 33B 
), (31F, 32J, 33C), (31F, 32J, 33D), (31F, 32J, 33E) 
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(R31,R32 j R33) = (3iA,32A,33A){i> R31^3 1 A "Cab D „ R 32,5*3 2 A 
-C**K R33^3 3 K"£$>ktt&m*Mt>-t 0 t©Mb^r *> lWe&£ 0 

MU8 4] 




G*+, R36fcfCfi> -C0 2 Me, -CQ&t. -C02CH 2 CH20Me, -C0NHNMe 2 , -CONHOMe 
, -C0NHCH2CH20Me, -C0NH 2 , -CONHMe, -CONHEt, -CONHiPr, -COEt, -COMe, -COC 
H2CH2CH20Me; R37fc UTfi, -H. -NHCOMe, -NHCOEt, -NHCOiPr, -NHCOPh, -NHC 
OCH^C-Me, -NHCOCH 2 CF 3 , -NHC0NMe 2 , -NHC0 2 Et, -NHC0CH 2 C02Et, -NHCO-cyclo 
Pr, -NHCO-cycloHex, -NMeCOMe, -NHS^Me, -NHS02Et, -NHS0 2 iPr, -NHSO2CH2CF 
3, -NHS0 2 Ph-4F, -NHSO^n, -NHS0 2 NH 2 , -NHS02NHMe, -NHS02Me2. -NHSO2CH2CH 
20Me, -NMeS0 2 Me, -morpholine, -NHiBu, -piper idine-4-0H, -NHBn, -OMe, -OC 
H 2 CH 2 0Me, -0CH 2 C00H, -OSO^e, -0S0 2 NH 2 , -SMe, -S0 2 Me, -SO2NH2, -S02NHMe, 

-C=CCH 2 0H, -C=CCH 2 0Me, -C=CC0 2 H, -C=CC0 2 Me, -C=CC0NH 2 , -C^CnPr, - 
C=CPh, -C6H4-4-F, -C6H4-4-C00H, -C02H, -C02Me. -C0NH 2 , -CONHOfeCH^Me, 
-CONHiPr, -CO-morpholinyl, -COMe, -CF3) 

[its 5] 

OH 
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[itS 6) 



IMOjf i Lv»^=b-* ((R31,R34, R 35)i;L-C^fei-) tLXit, 

(31A, 34A, 35A), (31A, 34A, 35B), (31A, 34A, 35C), (31A, 34A, 35D), (31A 
, 34A, 35E), (31A, 34A, 35F), (31A, 34A, 35G), (31A, 34A, 35H), (31A, 34 
B, 35A), (31A, 34B, 35B), (31A, 34B, 35C), (31A, 34B, 35D), (31A, 34B, 3 
5E), (31A, 34B, 35F), (31A, 34B, 35G), (31A, 34B, 35H), (31A, 34C, 35A), 

(31A, 34C, 35B), (31A, 34C, 35C), (31A, 34C, 35D), (31A, 34C, 35E), (31 
A, 34C, 35F), (31A, 34C, 35G), (31A, 34C, 35H), (31A, 34D, 35A), (31A, 3 
4D, 35B), (31A, 34D, 35C), (31A, 34D, 35D), (31A, 34D, 35E), (31A, 34D, 
35F), (31A, 34D, 35G), (31A, 34D, 35H), (31A, 34E, 35A), (31A, 34E, 35B) 
, (31A, 34E, 35C), (31A, 34E, 35D), (31A, 34E, 35E), (31A, 34E, 35F), (3 
1A, 34E, 35G), (31A, 34E, 35H), (31B, 34A, 35A), (31B, 34A, 35B), (31B, 
34A, 35C), (31B, 34A, 35D), (31B, 34A, 35E), (31B, 34A, 35F), (31B, 34A, 

35G), (31B, 34A. 35H), (31B, 34B, 35A), (31B, 34B, 35B), (31B, 34B, 35C 
), (31B, 34B, 35D), (31B, 34B, 35E), (31B, 34B, 35F), (31B, 34B. 35G), ( 
31B, 34B, 35H), (31B, 34C, 35A), (31B, 34C, 35B), (31B, 34C, 35C), (31B, 

34C, 35D), (31B, 34C, 35E), (31B, 34C, 35F), (31B, 34C, 35G), (31B, 34C 
, 35H), (31B, 34D, 35A), (31B, 34D, 35B), (31B, 34D, 35C), (31B, 34D, 35 





R 34 = Me (34A), B (34B), Pr (34C), COMe (34D), SO2M0 (34E) 

R 35 = COOMe (35A). COOEt (35B), COOiPr (35C), COEt (35D), COCHzCHzCHzOMe (35 E), 
CONHMe (35F), CONHEt (35G), CONHCH2CH20Me (35H) 
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D), (31B, 34D, 35E), (31B, 34D, 35F), (31B, 34D, 35G). (31B, 34D, 35H), 
(31B, 34E. 35A), (31B. 34E, 35B), (31B, 34E, 35C), (31B, 34E, 35D), (31B 
, 34E, 35E), (31B, 34E, 35F), (31B, 34E, 35G), (31B, 34E, 35H), (31C. 34 
A, 35A), (31C, 34A, 35B), (31C, 34A, 35C), (31C, 34A, 35D), (31C, 34A, 3 
5E), (31C, 34A, 35F), (31C, 34A, 35G), (31C, 34A, 35H), (31C, 34B, 35A), 

(31C, 34B, 35B), (31C. 34B, 35C), (31C, 34B, 35D), (31C, 34B, 35E), (31 
C, 34B, 35F), (31C, 34B ; 35G), (31C, 34B, 35H), (31C, 34C, 35A), (31C, 3 
4C, 35B), (31C, 34C, 35C), (31C, 34C, 35D), (31C, 34C, 35E), (31C, 34C, 
35F), (31C, 34C, 35G), (31C, 34C, 35H), (31C, 34D, 35A), (31C, 34D, 35B) 
, (31C, 34D, 35C), (31C, 34D, 35D), (31C, 34D, 35E), (31C, 34D, 35F), (3 
1C, 34D, 35G), (31C, 34D, 35H), (31C, 34E, 35A), (31C, 34E, 35B), (31C, 
34E, 35C), (31C, 34E, 35D), (31C, 34E, 35E), (31C, 34E, 35F), (31C, 34E, 

35G), (31C, 34E, 35H), (31D, 34A, 35A), (31D, 34A, 35B), (31D, 34A, 35C 
), (31D, 34A, 35D), (31D, 34A, 35E), (31D, 34A, 35F), (31D, 34A, 35G), ( 
31D, 34A, 35H), (31D, 34B, 35A), (31D, 34B, 35B), (31D, 34B, 35C), (31D, 

34B, 35D), (31D, 34B, 35E), (31D, 34B, 35F), (31D, 34B, 35G), (31D, 34B 
, 35H), (31D, 34C, 35A), (31D, 34C, 35B), (31D, 34C, 35C), (31D, 34C, 35 
D), (31D, 34C. 35E), (31D, 34C, 35F), (31D, 34C, 35G), (31D, 34C, 35H), 
(31D, 34D, 35A), (31D, 34D, 35B), (31D, 34D, 35C), (31D, 34D, 35D), (31D 
, 34D, 35E), (31D, 34D, 35F), (31D, 34D, 35G), (31D, 34D, 35H), (31D, 34 
E, 35A), (31D, 34E, 35B), (31D, 34E, 35C), (31D, 34E, 35D), (31D, 34E, 3 
5E), (31D, 34E, 35F), (31D, 34E, 35G), (31D, 34E. 35H), (31E, 34A, 35A), 

(31E, 34A, 35B), (31E, 34A, 35C), (31E, 34A, 35D), (31E, 34A, 35E), (31 
E, 34A, 35F), (31E, 34A, 35G), (31E, 34A, 35H), (31E, 34B, 35A), (31E, 3 
4B, 35B), (31E, 34B, 35C), (31E, 34B, 35D), (31E, 34B, 35E), (31E, 34B, 
35F), (31E, 34B, 35G), (31E, 34B, 35H), (31E, 34C, 35A), (31E, 34C, 35B) 
, (31E, 34C, 35C), (31E, 34C, 35D), (31E, 34C, 35E), (31E, 34C, 35F), (3 
IE, 34C, 35G), (31E, 34C, 35H), (31E, 34D, 35A), (31E, 34D, 35B), (31E, 
34D, 35C), (31E, 34D, 35D). (31E, 34D, 35E), (31E, 34D, 35F), (31E, 34D, 
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35G). (31E, 34D, 35H), (31E, 34E, 35A), (31E, 34E, 35B), (31E, 34E, 35C 
), (31E, 34E, 35D), (31E, 34E, 35E), (31E, 34E, 35F), (31E, 34E, 35G), ( 
31E, 34E, 35H), (31F, 34A, 35A), (31F, 34A, 35B), (31F, 34A, 35C), (31F, 

34A, 35D), (31F, 34A, 35E), (31F, 34A, 35F), (31F, 34A, 35G), (31F, 34A 
, 35H), (31F, 34B, 35A), (31F, 34B, 35B), (31F, 34B, 35C), (31F, 34B, 35 
D), (31F, 34B, 35E), (31F, 34B, 35F), (31F, 34B, 35G), (31F, 34B, 35H), 
(31F, 34C, 35A), (31F. 34C, 35B), (31F, 34C, 35C), (31F, 34C, 35D), (31F 
, 34C, 35E), (31F, 34C, 35F), (31F, 34C, 35G), (31F, 34C, 35H), (31F, 34 
D, 35A), (31F, 34D, 35B), (31F, 34D, 35C), (31F, 34D, 35D), (31F, 34D, 3 
5E), (31F, 34D, 35F), (31F, 34D, 35G), (31F, 34D, 35H), (31F, 34E, 35A), 

(31F, 34E, 35B), (31F, 34E, 35C), (31F, 34E, 35D), (31F, 34E, 35E), (31 
F, 34E, 35F), (31F, 34E, 35G), (31F, 34E. 35H) 

£33, (R31.R34 R 35) = ( 3 iA,34A,35A)tiu R31^3 1 A T~£> 1) „ R34^?3 4A 
-C*13. R35^'3 5 A-C**fl:***3Ur*\, ft®i^M^Mt-C*4o 

Kt8 7] 

OH O 

[4fc8 8] 

R 34 = Me (34A), Et (34B), Pr (34C), COMe (34D). SOjMe (34E) 
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iitS 9] 



OH 



R 



.31 




o 



o 



R' 



.35 



[ft9 0l 



lil^tlv^fc* ((R31, r35) t Lxm^i-) tLXit, &T<Dj&& 

(31A, 35A), (31A, 35B), (31A, 35C), (31A, 35D), (31A, 35E), (31A, 35F), 

(31A, 35G), (31A, 35H), (31B, 35A), (31B, 35B). (31B, 35C), (31B, 35D), 

(31B, 35E), (31B, 35F), (31B, 35G), (31B, 35H), (31C, 35A), (31C, 35B), 

(31C, 35C), (31C, 35D), (31C, 35E), (31C, 35F), (31C, 35G), (31C, 35H), 

(31D, 35A), (31D, 35B), (31D, 35C), (31D, 35D), (31D, 35E), (31D, 35F), 

(31D, 35G), (31D, 35H), (31E, 35A), (31E, 35B), (31E, 35C), (31E, 35D), 

(31E, 35E), (31E, 35F), (31E, 35G), (31E, 35H), (31F, 35A), (31F, 35B), 

(31F, 35C), (31F, 35D), (31F, 35E), (31F, 35F), (31F, 35G), (31F, 35H) 

(R31,R35) = (3iA, 35A)(i> R31^3 1 AT** , R 35^*3 5 AT^-Mfc 




H 35 = COOMo (35A), COOEt (35B), COOiPr (35C), COE1 (35D), COChfeCHaCHaOMe (35E), 
CONHMe (35F), CONHB (35G), CONHCH2CH20Me (35H) 
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[ft 9 13 



OH O 




mm 

*&m{Mtm <r> 4 y t tr *? - nmMfcm * vxt \ztf-t t ? -t 4 m \zm-cs § m^- 

(1) DNA^OPM 

-$(&$; : 100mM KCl, lmMEDTA, 10mM Tris-^^ (pH 7.6)) KigjS?$-£& £ 
^KDNA^flK (2pmol/ml) i3it>^-y>7 bDNA^(5pmol/ml) 4rP®i 

vtzo -MMm'ik. ®z>*frizum*Tifxm®mm±ZT--i)>' 

(&SDNAge?iJ) 

5*- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3*- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5* 

(2) mmm (i c 50 fe) <q®& 

Streptavidin (Vector Laboratories*^) *OAWftgfcs*v 7 T -%L (&J& l 
90mM Na2C03, KM! NaHC03 ) fc»jJ»U tikS.* 40/ig/mlH Ltz„ # 

50// l^-f ~?\<- \ ( NUMCttR) wx-friztiaz^ 4t-e-«&t, 

^C#-)i;V*';>i^y77- 13.7mM NaCl, 0.27mM KCl, 0. 

43mM Na 2 HP0 4 . 0. 14mM KH2PO4) "C 2 lel$$&. 1% * * A 5 ££*r 'J >m 
/<*7r- 300^ 1 £Jnx^ 3 0«*H7*ny4r>^t7^o «&C^i*tT/ 

7r-T'2lHli5fe^-^ ^®DNAM (2pmol/ml) 50 ^ 1 **nx.. 
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&K±iB;fr?£'T?f3SLfc#7^M::, /*yyr- (fejft : 150mM MOPS (pH7.2) 
, 75mM MnCl2. 50mM 2-mercaptoethanol, 25% glycerol, 500//g/ml bovine ser 
um albumin -fraction V) 12 ft U >DNA (5pmol/ml) 1 fi \^XXfWM 

*32 M frhmmLtzKfcmWL4 5^i£irax.fc 0 

DMS0M6 1 fcSllx., <r 7*a> hu-;i/(PC) i: LXOy^MZit, DMSO 

6// i £ira£& 0 ^cr/f^7-« (30 pmoi) 9^ 1 ZDa*., &<m£- 

L/co *#7M "/a^ bn-;v (NC) tLT©->x;v[:[J, (&#t : 20m 

M MOPS (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% NP-40, 20% gly 
cerol, ImM DTT, 4M urea) 9 n 1 SrifflX-fco 

i&yv- h£30 y 7 

tfcfle (fc* vTab?^* ^ h I ^-'J £100 ju lira*., 30 rt? 

1 B* W*t<£3 0. 05 % Tween20^-g-tf U >»A ?7r-t2 0, U>i 

r - : lOrnM^* 7-^^7x-;^*^7x-^ (Vector LaboratoriestfcSS) , 

5mM MgCl2, 100mM NaCl, lOOmM Tris-:&m(pH 9.5)) £150 // 1 2JDX.T30 "CT? 
2f#ra&S£-£. lNNaOH*£$50 ^ 1 £iJDx.£J££.li:#fcf£. 4h*}x-M9&b 
Bt (0D405nm) fcWjgU £HT^Stt^It$t*»!)fco 

(%) =100[1-[(C abs.- NC abs.) / (PC abs.- NC abs.)]] 
C abs. \\t%ty<r>*7*-)\'V>®.%m. 
NC abs. I NCOSbfeft 
PC abs. : Ytvmtfc 

■t**>^ia**50 %*tt$0 2£O*ft£*5V»T, x//g/mlO^ET-|SWX 
%, y^^mlCSS-eiif $Y tH, IC 50 (/<g/ml) = x-[(X-50)( 

x-y)/(X-Y)]£fc*o 

R&#^5 o%WI£-*''Mfrfr*&»K (IC50) *£lTW«i:it. it*«Mt£- 
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Wo. ttHlW^tlNo. *7filTo 





MIA, IC50 (ug/ml) 




MIA, IC50 (ug/ml) 


H2 


0.12 


A-2 


0.13 


1-1 


0.11 


A-22 


0.19 


1-4 


0.12 


A-9 


0.09 


1-3 


0.14 


A-10 


0.14 


1-7 


024 


A-19 


0.12 


1-5 


0.20 


A-15 


029 


1-6 


0.17 


A-18 


0.24 


1-8 


0.13 




H9 


0.28 


1-10 


0.48 


M2 


0.50 


1-13 


0.37 


H4 


0.44 


M6 


0.16 


H5 


0.66 


1-19 


0.43 



mm 
mmm 1 ) 

mm 
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(mg/Ay-til') 
ffl&fr 2 5 0 

7>-f> (MM) 2 0 0 

>g|v^*->*A 10 
-£-ft" 4 6 0 m g 

(ttW«2) 

MS 
(mg/ii) 
ftttJRfl- 2 5 0 

•fe;un-x (fKM) 4 0 0 

-mc>r4% l 0 

xt-tv >m 5 

£-f t 6 6 5 m g 

JSfl-Sra-frU BE»LT£M6 6 SmgOflBHfc-!-*. 

filTo ft* * a*-*- & i r n y * « jS-t « : 

u 

JSttJfc$3- 0.25 
' x.*/— 2 5. 7 5 
•/n^.9^b2 2 (?nny7WD^V) 7 4. 0 0 

£-ft 10 0. 00 

, -3 0*C^*PL> 5te*«sS 5^5?I*^r>VXXf-« 

o 

(^JM4) 

SttJ£53* 6 0 m g 
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7*yfy 4 5 m g 

«jfefttt-t^n-^ 3 5mg 

#V \£=.fr\£u ij K> 1 0 %mm 4 m g 

t h 'J A * ;V^y ^ f il/fvyv 4. 5m g 

XfWUv^y^A 0. 5mg 

rf5 1 mg 

-g-ft 1 5 0 m g 



^:LTftfcHfi*5 OtteSUNo. 18^7'/aD. S. i4v>i:at 



8 0 m g 

Tyfy 5 9mg 

tWSfttt-fe^n-^ 5 9mg 

Xf7'^S^i">A 2mg 
-frff 2 0 0 m g 



SttA^ ry~?y, •fejua-x* fei^fTV ^v^* j">Atj|frL 
, No. 4 5^r>aU. S. OA4v»KlUIR*9f >»'/*JH:2 0 0 ■ 

(mm 6) 

m&J&fr2 2 5 m g «r^-t>^J(i^O«t ^ : 

2 2 5 m g 

mammary * y k 2 0 0 0 m g 

£-ft 2 2 2 5 m g 
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(WWW 7) 



f&ftjfc^ 5 0 m g 

tM)^A*W^>^WW-X 5 0mg 

5/ n v •? 1.25ml 
5fcA#»»ift 0 . 10ml 

q. v. 

q . v . 

ttJbjcfcftlx.'frW- 5ml 



WJf3J8) 

iStttftffr 1 0 0 m g 

f&flJM&$^V *VK 1 0 0 0ml 

tmLfrommtmn* i «-n k 1 m i oaae-cA#K»iRrt4R#s *t« 0 
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mm] 

mm] J*** frxftmzm-tzMMit&yn, jek#l<m\ hiv^^t 

-flbS (I) : 

Mbi] 



[5^ Bitt-c (r2) = ££(±-n= ; Ri' ; Ri^iyfR2o— 

3* : -Z1-Z2-Z3-R5 (5$^ ZlXO f z3|i**t-rn«fcfl:LT#j»'S- 

nr'J-A^) T^$*t&26, flGfrtt**; -Al-tt, -C (-Y) =C (- 
RA) -C (-R3) =C (-R4) Yf4-OH#; RA{±, -COR 

7 (Stf, R7ttkKn^fyf) R3is«tiyfR4o_^ (±N a****,*, ffe^ 

immm] % l 




a) 
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Document Name: Specification 

Title of the Invention: Heterocyclic Compounds Having 



[wherein B 1 is -C(R 2 ) = or -N=; one of R 1 and R 2 is a group 
of formula: -Z 1 -Z 2 -Z 3 -R 5 (wherein Z l and Z 3 each are 
independently a single bond, optionally substituted 
alkylene or optionally substituted al-.enylene; Z 2 is a 
single bond, optionally substituted alkylene, optionally 
substituted alkenylene, -CH(OH)-, -S-. -SO-, -S0 2 -, - 
SO,N(R 6 )-, -N(R 6 )S0 2 -, -O-, -N(R 6 )-, -N(R 6 )CO-, -CON(R 6 )-, - 
C (=0) -0-, -0-C (=0) - or -CO-; R 6 is hydrogen, optionally 
substituted alkyl, optionally substituted alkenyl, 
optionally substituted aryl or optionally substituted 
heteroaryl; R 5 is optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyl, 
optionally substituted cycloalkenyl or optionally 
substituted heterocycle) , and the other is hydrogen or a 
substituent selected from Substituent Group A; 

R lf is hydrogen or a substituent selected from 
Substituent Group A; -A 1 - is -C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) - , - 
C(-Y)=C(-R A )-C(-R 3 )=N-, -C(-Y)=C(-R A )-C(=X)-N(-R 4 )~, -C(- 
Y) =C (— R A ) -N=C (-R 4 ) -, -C (-Y) =C ( — R A ) -C (-R 3 ) -C (-R 4 ) -, -C (-Y) =C (- 
R A )-0-C(-R 4 ) -C(-Y)=C(-R A )-C(-R 3 )-0-, -C { — Y) =C { — R A ) — 0— , or 
-C (-Y) =C (-R A ) -C (=X) -O- (in which X is oxygen or sulfur; Y 
is -OH, -SH or -NH 2 ; R A is -C(=Z)R 7 (wherein Z is oxygen or 



Inhibitory Activities against 



HIV Integrase 



Claims : 



1. A compound of general formula (I): 
[Chemical formula 1] 




T 



(I) 



2 

sulfur; R 7 is a substituent selected from Substituent Group 
A), -NHOH, -N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, 
aralkyl, aryl or heteroaryl), -NHSO,R 12 (where, R 12 is alkyl, 
aryl, aralkyl, hydroxy or amino) , -PO(OH) 2 , -PO(OH) (R u ) 
(wherein R 12 is alkyl, aryl or aralkyl), or a group of 
formula: 

[Chemical formula 2] 




(wherein Ring C is a nitrogen-containing heteroaromatic 
ring group optionally substituted by one to four of 
substituents selected from Substituent Group A or a by 
substituent represented by formula: -2 1 -Z 2 -Z 3 -R 5 (wherein Z 1 , 
Z 2 , Z 3 and R s are as defined above) ) ; 

R 3 and R 4 are each independently a substituent 
selected from Substituent Group A or hydrogen; 

said Substituent Group A is a group consisting of 
halogen, optionally substituted alkoxycarbonyl, carboxy, 
optionally substituted alkyl, optionally substituted alkoxy, 
alkoxyalkyl, nitro, hydroxy, hydroxyalkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, 
alkylsulfonyl, alkyloxysulfonyl, optionally substituted 
amino, optionally substituted aminosulf onyl, alkylthio, 
alkyl thioalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, 
cycloalkyl, cycloalkenyl, oxo, thioxo, alkylenedioxy, 
alkylene, alkenylene, nitroso, azido, amidino, guanidine, 
cyano, isocyano, mercapto, optionally substituted carbamoyl, 
optionally substituted carbamoylalkyl, optionally 
substituted sulfamoyl, sulfoaraino, sulfo, formyl, alkyl- 
carbonyl, alkylcarbonyloxy, hydrazino, morpholino, 



3 



phosphono, phosphinico, optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
heterocycle, optionally substituted aralkyl, optionally 
substituted heteroaralkyl, optionally . substituted aryloxy, 
optionally substituted heteroaryloxy, optionally 
substituted heterocycleoxy, optionally substituted arylthio, 
optionally substituted heteroarylthio, optionally 
substituted aralkyloxy, optionally substituted 
heteroaralkyloxy, optionally substituted aralkylthio, 
optionally substituted heteroaralkylthio, optionally 
substituted aryloxyalkyl, optionally substituted 
heteroaryloxyalkyl, optionally substituted arylthioalkyl, 
optionally substituted heteroaryl thiociikyl, optionally 
substituted arylsulf onyl, optionally substituted 
heteroarylsulfonyl, optionally substituted aralkylsulfonyl, 
optionally substituted heteroaralkylsulfonyl, optionally 
substituted alkylcarbonyl alkyl, optionally substituted 
arylcarbonyl alkyl, alkylsulfonyloxy, sulf amoyloxy .and 
optionally substituted arylcarbonyl); 

provided that (1) when -A 1 - is -C (-Y) =C (-R A ) -C (-R 3 ) =C (- 
R 4 )-, R A is not a substituted carbamoyl; (2) when -A 1 - is - 
C (-Y) =C (-R A ) -C (-R 3 ) =C (-R 4 ) -, R l 1 is hydrogen; and (3) when - 
A 1 - is -C(-Y)=C(-R A )-N=C(-R 4 )-, R A is not an optionally 
substituted carbamoyl], a prodrug, a pharmaceutical^ 
acceptable salt or a solvate thereof. 

2. A compound of the general formula (II): 
[Chemical formula 3] 




(ii) 
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[wherein B 2 is -C(R 2, ) = or -N=; 

One of R 1 and R 2 ' is a group of formula: -Z ! -Z 2 -Z 3 -R s 
{wherein Z 1 , Z 2 , Z 3 and R 5 are as defined in claim 1) and 
the other is hydrogen; 

-A 2 - is -C (-Y) =C (-R B ) -C (-R 24 ) =C (-R 25 ) - , -C(-Y)=C ( — R B ) - 
C(-R 24 )=N-, -C(-Y)=C(-R B )-C(=X)-N(-R 25 )- / -C (-Y) =C (-R B ) -N=C <- 
R 25 ) ~, -C (-Y) =C (-R 8 ) -C (-R 24 ) -C (-R 25 ) -, -C <-Y) =C (-R 8 ) -0-C (-R 25 ) 
-C(-Y)=C(-R B )-C(-R 24 )-0-, -C(-Y)=C(-R 8 ) -0-, or -C (-Y) =C (-R B ) - 
C( = X)-0- (wherein X and Y are as defined in claim 1; 

R B is -C{=0)R 26 (wherein R 26 is hydroxy, alkoxy, alkyl, 
or optionally substituted aryl) , -CON(R 8 ) (R 9 ) (wherein R 8 and 
R 9 are each independently hydrogen, alkyl, aralkyl or acyl), 
-NHOH, -N:=WR 10 (wherein R 10 is hydrogen, alkyl, acyl, 
aralkyl, aryl or heteroaryl), -NHSO,R 12 (wherein R 12 i.> alkyl, 
aryl, aralkyl, hydroxy or amino) , -PO(OH) 2 , -PO(OH)(R M ) 
(wherein P. 13 is alkyl, aryl or aralkyl), or a group of 
formula: 

[Chemical formula 4] 



one of R 24 and R 25 is carboxy, -N (R 14 ) (R 15 ) (wherein R 14 
and R 15 are each independently hydrogen, alkyl, cycloalkyl, 
- (CH 2 ) 2 . 3 OR 16 (wherein R 16 is hydrogen, alkyl, acyl or aryl), 
-C(=0)R 17 (wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, 
haloalkyl, optionally substituted amino, or optionally 
substituted aryl), -C(=S)R 17 (wherein R 17 is as defined 
above) , or -S0 2 R 21 (wherein R 21 is alkyl or optionally 
substituted amino) or R 14 and R 15 are combined to form 
optionally substituted thioamidino, or R 14 and R 15 combined 




(wherein ring C is as defined 1 above) ; 
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with adjacent nitrogen atom form a nitrogen-containing 
heterocycle optionally having a sulfur atom in the cycle) , 

- (CH..) 0 _,OR 10 (wherein R 18 is hydrogen, alkyl, acyl or aryl) , 

- (CH^^CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or 
aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino), - 
PO(OH) 2 , -PO(OH) (R 22 ) (wherein R 22 is alkyl)., haloalkyl, or - 
(CH 2 ) j.jCOR 22 (where, R 23 is alkyl or optionally substituted 
aryl); and the other is hydrogen or heterocycle; 

provided that (1) when -A 2 - is -C (-Y)=C(-R B ) -C(- 
R 24 )=C (-R 25 ) R B is not optionally substituted carbamoyl; 
and (2) when -A 2 - is -C (-Y) =C (-R 8 ) -N=C (-R 25 ) , R B is not 
optionally substituted carbamoyl], a prodrug, a 
pharmaceutical^ acceptable salt or a solvate thereof. 

3. A compound of claim 1 represented by General 
formula (III) : 
[Chemical formula 5] 

R B 

R 27 

(wherein Y, R 8 , R 1 , and R 2 9 are as defined in claim 2; one 
of R 27 and R 2e is carboxy, -N(R 14 ) (R 15 ) (wherein R n and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) !. 3 OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above), or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), or alternatively R n and R 15 
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are combined to form optionally substituted thioamidino 
group or R H and R 15 are combined together with the adjacent 
nitrogen to form a nitrogen-containing heterocycle 
optionally having a sulfur atom in its ring) , - (CH 2 ) 0 _ 3 OR 1S 
(wherein R 1B is hydrogen, alkyl,.acyl or aryl), -(CH 2 ) X „ 
jCONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or aryl) , - 
SOjR 20 (wherein R 20 is alkyl or hydroxy) , -SCX.R 21 (wherein R 21 
is alkyl or optionally substituted amino), -PO(OH) 2 , - 
PO(OH) (R 22 ) (wherein R 22 is alkyl), halpalkyl, or -(CHj)^ 
2 COR 23 (wherein R 23 is alkyl or optionally substituted aryl); 
and 

the other is hydrogen or heterocycle)], a prodrug, 
pharmaceutically acceptable or solvate thereof. 

4. A compound of claim 1, represented by general 
formula (IV-1) : 
[Chemical formula 6] 
Y 



(wherein Y, R A , R l , R 2 , and R 3 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 

5. A compound of claim 1, represented by general 
formula (IV-2) : 
[Chemical formula 7] 
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Y 



R 




R 2 K 



(IV-2) 



(wherein X, Y, R A , R l , R 2 , and R 4 are as defined in claim 1), 
a prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 

6. A compound of claim 1, represented by general 
formula (V) : 
[Chemical formula 8] 



[wherein Y, R A , R 1 , and R 2 are as defined in claim 1; 

R 29 is carboxy, -N(R 14 ) (R 1 *) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) 1 . 3 OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above), or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) or R 14 and R 15 combined 
together form an optionally substituted thioamidino group, 
or R 14 and R 15 combined together with the adjacent nitrogen 
atom form a nitrogen-containing heterocycle optionally 
having a sulfur atom in its ring), - (CH 2 ) 0 .,OR 18 (wherein R 18 
is hydrogen, aJLkyl, acyl or aryl), - (CH 2 ) ^CONHR 19 (wherein 
R 19 is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R 20 
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is alkyl or hydroxy) , -SO,R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2/ -PO(OH)(R 22 ) 
(wherein R 22 *is alkyl), haloalkyl, or - (CH 2 ) j. 3 COR 23 (where, 
R 23 is alkyl or optionally substituted 'aryl) ] , a prodrug, 
a pharmaceutical^ acceptable salt, or a solvate thereof. 

7. A compound of claim 1, represented by general 
formula (VI) : 
[Chemical formula 9] 
Y 



(wherein Y, R A , R 1 , and R 2 are as defined in claim 1; R 27 and 
R 28 are as defined in claim 3), a prodrug, pharmaceutical^ 
acceptable salt, or solvate thereof, 

8. A compound of claim 1', represented by general 
formula (VII) : 
[Chemical formula 10] 
Y 



(wherein Y, R A , R 1 , R 2 and R* are as defined in claim l),'a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof. 



R 




>27 



(VI) 




(VII) 



9. A compound of claim 1, represented by general 
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formula (VIII) : 



{Chemical formula 11] 



Y 




(VIH) 



(wherein Y, R A / R 1 , R 2 and R 3 are as defined in claim in 1), 
. a prodrug, pharmaceutical^ acceptable salt, or solvate 
thereof. 



(wherein Y, R A , R 1 and R 2 are as defined in claim 1), a 
prodrug, pharmaceutically acceptable salt, or solvate 
thereof . 

11, A compound of claim 1, represented by general 
formula (X) : 
[Chemical formula 13] 
Y 



(wherein X, Y, R A , R 1 and R 2 are as defined in claim 1), a 



10. A compound of claim 1, represented by general 
formula (IX) : 
[Chemical formula 12] 





(X) 
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prodrug/ pharmaceutically acceptable salt, or solvate 
thereof. 

12. A compound of claim 1, wherein R 3 or R 4 is a 
carboxy or -N(R l4 )(R 15 ) (wherein R 14 and R 15 are each 
independently hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino), or R 14 and R 15 
are combined together with the adjacent nitrogen atom to 
form a nitrogen-containing heterocycle optionally having a 
sulfur atom in its ring) , a prodrug, pharmaceutically 
acceptable salt, or solvate thereof. 

13. A compound of claim 1, wherein R 3 or R 4 is - 
N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each independently 
hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 is alkyl n 
optionally substituted amino), or R 14 and R 15 are combined 
together with the adjacent nitrogen atom to form a 
nitrogen-containing heterocycle optionally having a sulfur 
atom in its ring) , a prodrug, pharmaceutically acceptable 
salt, or solvate thereof. 



14. A compound of claim 6, represented by formula: 
[Chemical formula 14] 



(V) 



(wherein R 1 is a group of formula: -Z 1 -Z 2 -Z 3 -R s (where, Z 1 , 
Z", Z 3 and R 5 are as defined in claim 1); R 2 is hydrogen; R 29 
•is hydrogen, halogen, optionally substituted amino, 





Y 










R 2 


R 29 
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optionally substituted alkoxy, alkylsulf onyloxy, 
sulf amoyloxy, alkylthio, alkylsulfonyl, optionally 
substituted sulfamoyl, optionally substituted alkynyl, 
optionally substituted aryl, carboxy, alkoxycarbonyl, 
optionally substituted carbamoyl/ acyl or optionally 
substituted alkyl; R A is a group of formula: -C(=0)-R 7 
(wherein R 7 is hydroxy, optionally substituted alkoxy, 
optionally substituted amino or optionally substituted 
alkyl; and Y is hydroxy), a prodrug, pharmaceutical^ 
acceptable salt, or solvate thereof. 

15. A pharmaceutical composition comprising a 
compound of any one of claims 1 to 14, or a prodrug, 
pharmaceutical^ acceptable salt or solvate thereof, as an 
active ingredient . 

16. X pharmaceutical composition of claim 15, which 
is an enzyme-inhibiting anent. 

17. A pharmaceutical composition of claim 16, which 
is a nucleic acid-related enzyme-inhibiting agent. 

18. A pharmaceutical composition of claim 17, which 
is an HIV integrase-inhibiting agent. 

19. A pharmaceutical composition of claim 15, which 
is an anti-HIV agent. 

20. A pharmaceutical composition of claim 15, which 
is an AIDS or AIDS-related complication-preventing or 
-treating agent. 
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21. A mixed composition for anti-HIV comprising a 
pharmaceutical composition of claim 18, a reverse 
transcriptase inhibitor and/or a protease inhibitor. 

22. A pharmaceutical composition of claim 18, which 
has an action for enhancing an anti-HIV activity of a 
reverse transcriptase inhibitor and/or a protease inhibitor. 

23. A method for preventing or treating AIDS or AIDS- 
related complications, which comprises administering the 
pharmaceutical composition of claim 15. 

24. Use of a compound of any one of claims 1 to 14 
for preparing a pharmaceutical composition for preventing 
or treating AIDS or AIDS-related complications. 

Detailed Description of the Invention: 
[0001] 

Field of the Invention: 

The present invention relates to a novel compound 
having an antiviral activity, more particularly a 
heterocyclic compound having an inhibitory activity against 
HIV integrase, and a pharmaceutical composition comprising 
the same, especially an anti-HIV drug. 
[0002] 
Prior Art: 

Among viruses, human immunodeficiency virus (HIV), a 
kind of retrovirus, is known to cause acquired 
immunodeficiency syndrome (AIDS) . The therapeutic agent 
for AIDS is mainly selected from a group of reverse 
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transcriptase inhibitors (e.g., AZT, 3TC) and protease 
inhibitors (e.g., Indinavir), but they are proved to cause 
side effects such as nephropathy and the emergence of 
resistant viruses. Thus, the development of anti-HIV 
agents having other mechanisms of action has been desired. 

A combination therapy is reported to be effective in 
the treatment for AIDS because of the frequent emergence of 
the resistant mutants (Balzarini, J. et al, Proc. Natl. 
Acad. Sci. USA 1996, 93, pl3152-13157) . Reverse 
transcriptase inhibitors and protease inhibitors are 
clinically used as anti-HIV agents, but agents having the 
same mechanism of action often exhibit cross-resistance or 
only *n additive effect. Therefore, anti-HIV ac?mts having 
a different mechanism of action have been desired. 

Some integrase inhibitors have recently been reported, 
for example, 1 , 3-dioxo butenoic acids, 1, 3-propa:idionse, 
etc. (WO99/50245, WO99/62520, W099/62897, W099/62513, 

WO00/39086 and WO01/00578) . 

Also, the integrase inhibitors having a similar 

structure to the present compound have been known 
(WO2002/30426, WO2002/30930, WO2002/30931 and WO2002/36734 ) . 
Benzimidazole derivatives that are anti-platelet 

agents having a similar structure to the present compound 

are disclosed (Chem. Pharm. Bull. 42(3) 560-569 (1994)). 

Further, . as a compound having HIV integrase inhibitory 

activity, a compound of the following formula is disclosed: 

[Chemical formula 15] 



O 



OH 




(wherein R c is hydroxy or alkoxy, Z 2 ' is alkylene or 
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alkenylene, R lf is an optionally substituted aryl or an 
optionally substituted heteroaryl) (W098/45269 and J. Med. 



Furthermore/ 5-benzyl-7-acetyl-8-hydroxyquinoline and 
5-phenyl-7-acetyl-8-hydroxyquinoline are disclosed (USP No. 
3113135) . 
[0003] 

Subject Matter to be Achieved by the Invention: 

Under the above circumstance, the development of a 
novel integrase inhibitor has been desired. 
[0004] 

Means for Solving the Problems: 
[0005] 

The present inventors investigated and found a 
compound of the following formula (hereinafter called 
^compound of the present invention")/ i*e., a novel 
nitrogen-containing heteroaromatic compound of formula (I); 
a prodrug, a pharmaceutical acceptable salt or a solvate 
thereof/ which has an integrase inhibiting activity: 
[Chemical formula 16] 



Further, the inventors also found that compounds of 
the present invention and medicines containing the 
compounds are useful as antivirals, antiretroviralS/ anti- 
HIV/ anti-HIV-1 (Human T Cell leukemia virus type 1) agent, 
anti-FIV (Feline immunodeficiency virus) agent, anti-SIV 
(Simian immunodeficiency virus) agent, especially as anti- 
HIV agents and integrase inhibitors. Thus, the present 
invention is accomplished. 

The present invention provides these compounds/ 



Chem. 2000, 43, 1533-1540). 




(I) 
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prodrugs thereof, pharmaceutical^ acceptable salts or 
solvates thereof, and pharmaceutical compositions, 
antiviral agents, anti-HIV agents, integrase inhibitors, or 
anti-HIV mixed compositions, which contain the compounds as 
active ingredients. These are useful not only as anti-HIV 
agents, but also as anti-AIDS agents, i.e., for treating 
AIDS and AIDS-related clinical symptoms, e.g., AIDS-related 
complications (ARC), progressive generalization lymphadenia 
(PGL) , Kaposi's sarcoma, Pneumocystis carinii pneumonia, 
cataplectic purpura thrombocytopenia, AIDS-related 
neurological syndromes, e.g., AIDS dementia complications, 
AIDS encephalopathy, disseminated sclerosis ortropical 
paraplegia, as well as anti HIV antibody-positive and HIV- 
positive syndrome including those in silent patients. 

Thus, the present invention relates to: 
(1) A compound of general formula (I) : 
[Chemical formula 17] 

"Try <•> 

[wherein B 1 is -C(R~) = or -N=; one of R l and K 2 is a group 
of formula: -Z x -Z 2 -Z 3 -R* (wherein Z l and Z 3 each are 
independently a single bond, optionally substituted 
alkylene or optionally substituted alkenylene; Z 2 is a 
single bond, optionally substituted alkylene, optionally 
substituted alkenylene, -CH(OH)-, -S-, -SO-, -SO,-, - 
SO,N(R 6 )-, -N(R 6 )SO,-, -0-, -N(R 6 )-, -N(R 6 )CO-, -CON(R 6 )-, - 
C(=0)-O-, -0-C (=0) - or -CO-; R 6 is hydrogen, optionally 
substituted alkyl, optionally substituted alkenyl, 
optionally substituted aryl or optionally substituted 
heteroaryl; R* is optionally substituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyl, 
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optionally substituted cycloalkenyl or optionally 
substituted heterocycle) , and the other is hydrogen or a 
substituent selected from Substituent Group A; 

R lf is hydrogen or a substituent selected from 
Substituent Group A; -A 1 - is -C (-Y) =C (~R A ) -C (-R 3 ) =C (-R 4 ) -, - 
C(-Y)=C(-R A )-C(-R 3 )=N-, -C(-Y)=C(-R A )-C(=X)-N(-R 4 ) -C(- 
Y)=C(-R A )-N=C(-R 4 )-, -C (~Y) =C (-R A ) -C (-R 3 ) -C (-R 4 ) -C (-Y)=C(- 
R A )-0-C(-R 4 )-, -C(-Y)=C(-R A )-C(-R 3 )-0-, -C (-Y)=C (-R A ) -0-, or 
-C(-Y)=C(-R A )-C(=X)-0- (in which X is oxygen or sulfur; Y 
is -OH, -SH or -NH 2 ; R A is -C(~Z)R 7 (wherein Z is oxygen or 
sulfur; R' is a substituent selected from Substituent Group 
A) / -NHOH, -N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, 
aralkyj. aryl or heteroaryl) , -NHS0 2 R 12 (where, R 12 is alkyl, 
aryl, aralkyl, hydroxy or amino), -PO(OH) 2 , -P0 (OH). (R 13 ) 
(wherein R 13 is alkyl, aryl or aralkyl), or a group of 
formula : 

[Chemical formula 18] 



(wherein Ring C is a nitrogen-containing heteroaromatic 
ring group optionally substituted by one to four of 
substituents selected from Substituent Group A or a by 
substituent represented by formula: -Z l -Z 2 -Z s -R 9 (wherein Z 1 , 
Z", Z 3 and R 5 are as defined above) ) ; 

R 3 and R 4 are each independently a substituent 
selected from Substituent Group A .or hydrogen; 

said Substituent Group A is a group consisting of 
halogen, optionally substituted alkoxycarbonyl, carboxy, 
optionally substituted alkyl, optionally substituted alkoxy, 
alkoxyalkyl, nitro, hydroxy, hydroxyalkyl, optionally 
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substituted alkenyl, optionally substituted alkynyl, 
alkylsulfonyl, alkyloxysulf onyl, optionally substituted 
amino, optionally substituted aminosulf onyl, alkylthio, 
alkylthioalkyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, 
cycloalkyl, cycloalkenyl, oxo, thioxo, alkylenedioxy, 
alkylene, alkenylene, nitroso, azido, amidino, guanidine, 
cyano, isocyano, mercapto, optionally substituted carbamoyl, 
optionally substituted carbamoylalkyl, optionally 
substituted sulfamoyl, sulfoaraino, sulfo, formyl, alkyl- 
carbonyl, alkylcarbonyloxy, hydrazino, morpholino/ 
phosphono, phosphinico, optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
heterocycle, optionally substituted aralkyl, . optionally 
substituted heteroaralkyl, optionally substituted aryloxy, 
optionally substituted heteroaryloxy, optionally 
substituted heterocycl«\iOxy, optionally substituted arylthio, 
optionally substituted heteroarylthio, optionally 
substituted aralkyloxy., optionally substituted 
heteroaralkyloxy, optionally substituted aralkylthio, 
optionally substituted hete roaralkylthio, optionally 
substituted aryloxyalkyl, optionally substituted 
heteroaryloxyalkyl, optionally substituted arylthioalkyl, 
optionally substituted heteroaryithioalkyl, optionally 
substituted arylsulf onyl, optionally substituted 
heteroarylsulfonyl, optionally substituted aralkylsulf onyl, 
optionally substituted heteroaralkylsulfonyl, optionally 
substituted alkylcarbonyl alkyl, optionally substituted 
arylcarbonyl alkyl, alkylsulfonyloxy, sulfamoyloxy and 
optionally substituted arylcarbonyl) ; 

provided that (1) when -A 1 - is -C (-Y) =C (-R A ) -C (-R 3 ) =C (- 
R A )-, R A is not a substituted carbamoyl; (2) when -A 1 - is - 
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C(-Y)=C(-R A )-C(-R 3 )=C(-R 4 )-, R lB is hydrogen; and (3) when - 
A 1 - is -C(-Y)=C(-R A )-N=C(-R 4 )-, R A is not an optionally 
substituted carbamoyl], a prodrug, a pharmaceutically 
acceptable salt or a solvate thereof. . 

More particularly, the present invention relates to 
the following (2) to (23). 

(2) A compound of the general formula (II) : 
(Chemical formula 19] 

R 1^ B 2^ 

[wherein B 2 is -C(R 2, ) = or 

One of R 1 and R 2f is a group of formula: -Z*-Z 2 -Z 3 -R 5 
(wherein Z 1 , Z 2 , Z 3 and R 5 are as defined in claim 1) and 
the other is hydrogen; 

-A 2 - is -C(-Y)=<;(-R B )-C(-R 24 )==C(-R 25 )-, -C (-Y) =C (-R B ) - 
C(-R 24 )=N-, - C (-Y)=C(-R B )-C(=X)-N(-R 25 )-, -C (-Y) =C (-R B ) -N=C (- 
R 25 ) "/ -C (-Y) =C (-R B ) -C (-R 24 ) -C (-R 25 ) -, -C (-Y) =C ( — R B ) -0-C (-R 25 ) 
-C(-Y)=C(-R B )-C(-R 24 )-0-, -C(-Y)=C(-R B )-0-, or -C (-Y) =C (-R B ) - 
C(=X)-0- (wherein X and Y are as defined in claim 1; 

R B is -C(=0)R 26 (wherein R 26 is hydroxy, alkoxy, alkyl, 
or optionally substituted aryl) , -CON (R 8 ) (R 9 ) (wherein R B and 
R 9 are each independently hydrogen, alkyl, aralkyl or acyl), 
-NHOH, -N=NR 10 (wherein R 10 is hydrogen, alkyl, acyl, 
aralkyl, aryl or heteroaryl) , -NHSO,R 12 (wherein R 12 is alkyl, 
aryl, aralkyl, hydroxy or amino), -PO(OH) 2 / -PO(OH) (R 13 ) 
(wherein R 13 is alkyl, aryl or aralkyl), or a group of 
formula : 

[Chemical formula 20] 
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(wherein ring C is as defined 1 above); 

one of R 24 and R 2S is carboxy, -N(R 14 ) (R 15 ) (wherein R lA 
and R 15 are each independently hydrogen, alkyl, cycloalkyl, 

- (CH 2 ) 1 . 3 OR 16 (wherein R 16 is hydrogen, alkyl, acyl or aryl) , 
-C(=0)R 17 (wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, 
haloalkyl, optionally substituted amino, or optionally 
substituted aryl), -C(=S)R 17 (wherein R 17 is as defined 
above), or -SO,R 21 (wherein R 21 is alkyl or optionally 
substituted amino) or R 14 and R I5 are combined to form 
optionally. substituted thioamidino, or R 14 and R 1 ^ combined 
with adjacent nitrogen atom form a nitrogen-containing 
heterocycle optionally having a sulfur atom in the cycle) , 

- (CH 2 ) ,_ 3 OR 18 (wherein R ie is hydrogen, alkyl, acyl k*t aryl), 

- (CH 2 ;- i.jCONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or 
aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), --30 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino) , - 
PO(OH),, -PO(OH)(R 22 ) (wherein R 22 is alkyl), haloalkyl, or - 
(CH 2 ) 1 . 3 COR 23 (where, R 22 is alkyl or optionally substituted 
aryl); and the other is hydrogen or heterocycle; 

provided that (1) when -A 2 - is -C { -Y) =C ( -R a ) -C ( - 
R 24 )=C (-R 25 ) R B - is not optionally substituted carbamoyl; 
and (2) when -A 2 - is -C (-Y) =C (-R B ) -N=C (-R 25 ) , R E is not 
optionally substituted carbamoyl] , a prodrug, a 
pharmaceutical^ acceptable salt or a solvate thereof. 

•(3) A compound of the above (1), represented by General 
formula (III) : 
[Chemical formula 21] 
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Y 




R 



R 



R 



R 



,27 



,B 



(III) 



(wherein Y, R 8 , R x , and R 2f are as defined in claim 2; one 
of R 27 and R 28 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are 
each independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) ^OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above), or -S0 3 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), or alternatively R 14 and R 15 
are combined to form an optionally substituted thioamidino 
group or R 14 and R 15 are combined together with the adjacent 
nitrogen to form a nitrogen-containing heterocycle 
optionally having a sulfur atom in its ring), - (CH 2 ) 0 _ 3 OR 18 
(wherein R 10 is hydrogen, alkyl, acyl or aryl), -(CH^j. 
3CONHR 19 (wherein R 19 is hydrogen, alkyl, acyl or aryl), - 
S0 3 R 20 (wherein R 20 is alkyl or hydroxy) , -SO.R 21 (wherein R 2J 
is alkyl or optionally substituted amino), -PO(OH) 2 , - 
PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, or - (CH 2 ) 1 _ 
3 COR 22 (wherein R 23 is alkyl or optionally substituted aryl) ; 
and 

the other is hydrogen or heterocycle)], a prodrug, 
pharmaceutical^ acceptable or solvate thereof. 

In this regard, preferable is a compound of the above 
formula in which R 27 is hydrogen, and R 2D is a substituent 
selected from Substituent Group B (which consists of 
carboxy, -N(R 14 )(R 15 ) {wherein R 14 and R 15 are each 
independently hydrogen, alkyl, cycloalkyl, - (CH,) ^OR 16 
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(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl 
or optionally substituted aryl), -C(=S)R 17 (wherein R 1? is 
as defined above), or -SO*R :i (wherein R 21 is alkyl or 
optionally substituted amino) ; or R 14 and R 15 are combined 
together to form an optionally substituted thioamidino 
group, or R 14 and R 15 are combined with an adjacent nitrogen 
atom to form a nitrogen-containing heterocycle optionally 
having a surfur atom in its ring}, - (CH 2 ) 0 _ 3 OR 18 (wherein R 13 
is hydrogen, alkyl, acyl or aryl), -CH 2 ) ^CONHR 19 (wherein 
R 19 is hydrogen, alkyl, acyl or aryl), -SO,R 20 (wherein R 20 
is alkyl or hydroxy) , -SO,R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2 , -PO(OH)(R 22 ) 
(wherein R 22 is alkyl), haloalkyl, and - (CH 2 ) ^COR 23 (wherein 
R 23 is alkyl or optionally substituted aryl] . 

(4) A compound of the above (1), represented by general 
formula (IV-1) : 
[Chemical formula 22] 



(wherein Y, R A , R 1 , R 2 , and R 3 are as defined in the above 
(1)), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof. 

It is preferable that R 3 is a substituent selected 
from the Substituent Group B. 



Y 




(5) A compound of the above (1), represented by general 
formula (IV-2) : 
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[Chemical formula 23] 



Y 




(IV-2) 



(wherein X, Y, R A , 



R l , R 2 , and R 4 are as defined in the 



above (1)), a prodrug, pharmaceutical^ acceptable salt, or 
solvate thereof. 

It is preferable that R 4 is a substituent selected 
from the Substituent Group B. 



[wherein Y, R A , R 1 , and R 2 are as defined in claim 1; 
R 29 is carboxy, -N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each 
independently hydrogen, alkyl, cycloalkyl, - (CH 2 ) j. 3 OR 16 
(wherein R 16 is hydrogen, alkyl, acyl or aryl), -C(=0)R 17 
(wherein R 17 is hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, 
or optionally substituted aryl), -C(=S)R 17 (wherein R 17 is 
as defined above) , or -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino) or R u and R 15 combined 
together form an optionally substituted thioamidino group, 
or R M and R 15 combined together with the adjacent nitrogen 
atom form a nitrogen-containing heterocycle optionally 



(6) >, compound of the above (1), represented by general 
formula (V) : 
[Chemical formula 24] 



Y 




(V) 
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having a sulfur atom in its ring) , - (CH 2 ) 0 .,OR 18 (wherein R 1G 
is hydrogen, alkyl, acyl or aryl) , - (CH 2 ) j.XONHR 19 (wherein 
R 19 is hydrogen, alkyl, acyl or aryl), -S0 3 R 20 (wherein R ;0 
is alkyl or hydroxy), -S0 2 R 21 (wherein R 21 is alkyl or 
optionally substituted amino), -PO(OH) 2 , -PO(OH) (R 22 ) 
(wherein R 22 is alkyl), haloalkyl, or - (CH 2 ) ^COR 23 (where, 
R 23 is alkyl or optionally substituted aryl) ] , a prodrug, 
a pharmaceutical^ acceptable salt, or a solvate thereof. 

(7) A compound of the above (1), represented by general 
formula (VI) : 
[Chemical formula .25] 



Y 




(wherein Y, R A , R l , and R 2 are as defined in the above (1) ; 
R 27 and R 20 are as defined in the above (3)), a prodrug, 
pharmaceutical^ acceptable salt, or solvate thereof. 

It is preferable that R 27 is a hydrogen atom, and that 
R 2B is a substituent selected from the Substituent Group B. 

(8) A compound of the above (1), represented by general 
formula (VII) : 
[Chemical formula 26] 
Y 
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(wherein Y, R\ R 1 , R- and R 4 are as defined in the above 
(1))/ a prodrug, pharmaceutical^ acceptable salt, or 

solvate thereof. 

It is preferable that R* is a substituent selected 

from the Substituent Group B. 

(9) A compound of the above (1), represented by general 
formula (VIII ) : 
[Chemical formula 27] 



(wherein Y, R\ R 1 , R 2 and R 3 are :s defined in the above 
(1)), a prodrug, pharmaceutical^ acceptable salt, or 
solvate thereof. 

It is preferable that R 3 is a substituent selected 
from the Substituent Group B. 

(10) A compound of the above (1), represented by general 
formula (IX): 
[Chemical formula 28] 



(where, Y, R A , R 1 and R 2 are as defined in the above (1)), 
prodrug, pharmaceutical^ acceptable salt, or solvate 
thereof. 



Y 




(VIII) 
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(11) A compound of the above (1), represented by general 
formula (X) : 
[Chemical formula 29] 



Y 




(X) 



(wherein X, Y / R A , R 1 and R 2 are as defined in the above 
(1))., a prodrug, pharmaceutically acceptable salt/ or 
solvate thereof. 

(12) A compound of the above (1)/ wherein R 3 or F 4 is a 
carboxy or -N(R 14 ) (R 15 ) (wherein R 14 and K 15 are each 
independently hydrogen, alkyl, acyl or -S0 2 R 21 (wherein R 21 
is alkyl or optionally substituted amino)/ or R l * and R 15 
are combined together with the adjacent nitrogen atom to 
form a nitrogen-containing heterocycle optionally having 
sulfur in its ring) , a prodrug, pharmaceutically acceptable 
salt, or solvate thereof, 

(13) A compound of the above (1), wherein R 3 or R 4 is - 
N (R 14 ) (R 15 ) (wherein R 14 and R 15 are each independently 
hydrogen, alkyl, acyl or -SO.R 21 (wherein R 21 is alkyl or 
optionally substituted amino) , or R 14 and R 1S are combined 
together with the adjacent nitrogen atom to form a 
nitrogen-containing heterocycle optionally having sulfur in 
its ring), a prodrug, pharmaceutically acceptable salt, or 
solvate thereof. 



(14) A compound of the above (6), represented by the 
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formula: 

[Chemical formula 30] 




(wherein R l is a group of formula: -Z l -Z 2 -Z 3 -R 5 (where, Z 1 , 
Z 2 , Z 2 and R 5 are as defined in claim 1);. R 2 is hydrogen; R 29 
is hydrogen, halogen, optionally substituted amino, 
optionally substituted alkoxy, alkylsulfonyloxy, 
sulf amoyloxy, alkylthio, alkylsulf onyl, optionally 
substituted sulfamoyx, optionally substituted alkynyl, 
optionally substituted aryl, carboxy, alkoxycarbonyl, 
optionally substituted carbamoyl, acyl or optionally 
substituted alkyl; is a group of formula: -C (=0) -R 7 
(wherein R 7 is hydroxy, optionally substituted alkoxy, 
optionally substituted amino or optionally substituted 
alkyl; and Y is hydroxy), a prodrug, pharmaceutical ly 
acceptable salt, or solvate thereof. 

(15) A pharmaceutical composition comprising a compound of 
any one of the above (1) to (14), a prodrug, 

pharmaceutical^ acceptable salt, or solvate thereof, as an 
active ingredient. 

(16) A pharmaceutical composition of the above (15), which 
is an enzyme-inhibiting agent. 

(17) A pharmaceutical composition of the above (16), which 
is a nucleic acid-related enzyme-inhibiting agent. 
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(18) A pharmaceutical composition of the above (17), which 
is a HIV integrase-inhibiting agent. 

(19) A pharmaceutical composition of the above (15) , which 
is an anti-HIV agent. 

(20) A pharmaceutical composition of the above (15)/ which 
is an AIDS or AIDS-related complication-preventing or 
-treating agent. 

(21) A mixed composition for anti-HIV comprising a 
pharmaceutical composition of the above (18), a reverse 
transcriptase inhibitor and/or a protease inhibitor. 

(22) A pharmaceutical composition of the above (18), which 
has an action for enhancing an anti-HIV activity of a 
reverse transcriptase inhibitor and/or a protease inhibitor. 

(23) A method for preventing or treating AIDS or AIDS- 
related complications, which comprises administering the 
pharmaceutical composition of the above (15) . 

(24) Use of a compound of any one of the above (1) to (14) 
for preparing a pharmaceutical composition for preventing 
or treating AIDS or AIDS-related complications. 

Further provided is a compound of general formula (IV- 
3) as described in the above (1) : 
[Chemical formula 31] 
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Y 




X 



2 1_ Z 2_23_ R 5 



(IV-3) 



(wherein X, Y, Z 1 , Z 2 , Z 2 , R* and R 5 are as defined in (1) 
above), a prodrug, pharmaceutical^ acceptable salt, or 
solvate thereof, and it is also preferable as HIV integrase 
inhibitor. 

Y is preferably -OH. 

X is preferably an oxygen atom. 

Examples of the groups represented by the formula: - 
Z l -Z 2 -Z 3 -R 5 (wherein Z 1 , Z 2 , Z 3 and R s are the same as defined 
above (1)) include the groups of the formula: -K s , the 
formula: -CH 2 -R 5 , the formula: -CH=CH-R 5 , the formuia: - 
CH(OH)--R 5 , the formula: -S-R 5 , the formula: -SO-R 5 , the 
formula: -S0 2 -R 5 , the formula: -S0 2 NH-.R 5 , the formula: - 
NHSO.-R", the formula: -0-R 5 , the formula: -NH-R 5 , the 
formula: -NHCO-R 5 , the formula: -CONH-R 5 , the formula: - 
C(=0)-0-R 5 , the formula: -0-C(=0)-R 5 , the formula: -CO-R 5 , 
the formula: -C 2 H 4 -R 5 , the formula: -CH=CH-CH 2 -R S , the 
formula: -CH (OH) -CH 2 -R 5 , the formula: -S-CH 2 -R 5 , the 
formula: -SO-CH 2 -R 5 , the formula: -S0 2 -CH,-R 5 , the formula: - 
S0 2 NH-CH 2 -R 5 , the formula: -NHS0 2 -CH 2 -R 5 , the formula: -O- 
CH 2 -R 5 , the formula: -NH-CH 2 -R 5 , the formula: -NHCO-CH.-R 5 , 
the formula: -CONH-CH 2 -R 5 , the formula: -C (=0) -0-CH 2 -R 5 , the 
formula: -0-C (=0) -CH,-R 5 , the formula: -CO-CH 2 -R 5 , the 
formula: -CH=CH-CH=CH-R 5 , the formula: -CH=CH-CH (OH) -R 5 , 
the formula: -CH=CH-S-R 5 , the formula: -CH=CH-SO-R 5 , the 
formula: -CH=CH-S0 2 -R 5 , the formula: -CH=CH-S0 2 NH-R 5 , the 
formula: -CH=CH-NHS0 2 -R 5 , the formula: -CH=CH-0-R 5 , the 
formula: -CH=CH-NH-R 5 , the formula: -CH=CH-NHCO-R 5 , the 
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formula: -CH=CH-CONH-R 5 , the formula: -CH=CH-C (=0) -O-R 5 , 
the formula: -CH=CH-0-C (=0) -R 5 , the formula: -CH=CH-CO-R 5 , 
the formula: -CH 2 -CH=CH-R 5 , the formula: -CH 2 -CH (OH) -R 5 , the 
formula: -CH.-S-R 5 , the formula: -CH,-SO-R\ the formula: - 
CH 2 -S0 2 -R 5 , the formula: -CH 2 -S0 2 NH-R 5 , the formula: -CH 2 - 
NHSO.-R 5 , the formula: -CH 2 -0-R 5 , the formula: -CH 2 -NH-R 5 , 
the formula: -CH 2 -NHCO-R 5 , the formula: -CH,-CONH-R 5 , the 
formula: -CH 2 -C (=0) -O-R 5 , the formula: -CH 2 -0-C (=0) -R 5 , the 
formula: -CH : -CO-R s , the formula: -CH (OH) -CH=CH-R\ the 
formula: -S-CH=CH-R 5 , the formula: -SO-CH=CH-R 5 , the 
formula: -S0 2 -CH=CH-R 5 , the formula: -S0 2 NH-CH=CH-R 5 , the 
formula: -NHS0 2 -CH=CH-R 5 , the formula: -0-CH=CH-R 5 , the 
formula: -NH- CH=CH-R 5 , the formula: -NHCO-CH=CH-R 5 , the 
formula: -CONH-CH=CH-P 5 , the formula: -C (=0) -0-CH=CH-R s , 
the formula: -0-C (=0) -CH=CH-R 5 , the formula: -CO-CH=CH-R 5 , 
the formula: -C 3 H 6 -R 5 , .he formula: -CH 2 -CH=CH-CH 2 -R 5 , the 
formula: -CH 2 -CH (OH) -CH,-R 5 , the formula: -CH 2 -S-CH 2 -R% the 
formula: -CH 2 -SO-CH 2 -R 5 , the formula: -CH 2 -S0 2 -CH 2 -R 5 , the 
formula: -CH 2 -S0 2 NH-CH,-R 5 , the formula: -CH 2 -NHS0 2 -CH 2 -R*, the 
formula: -CH 2 -0-CH 2 -R 5 , the formula: -CH,-NH-CH 2 -R 5 , the 
formula: -CH 2 -NHCO-CH 2 -R 5 , the formula: -CH 2 CONH-CH 2 -R 5 , the 
formula : -CH 2 -C (=0) -0-CH 2 -R 5 , the formula : -CH 2 -0-C (=0) -CH 2 - 
R s , the formula: -CH 2 -CO-CH 2 -R 5 , the formula: -C 2 H 4 -CH=CH- 
R 5 / : -CH 2 -CH=CH-CH=CH-R 5 , the formula: -CH,-CH (OH) -CH=CH-R 5 , 
the formula: -CH 2 -S-CH=CH-R 5 , the formula: -CH 2 -SO-CH=CH-R s , 
the formula: -CH 2 -S0 2 -CH=CH-R 5 , the formula: -CH 2 -S0 2 NH- 
CH=CH-R 5 , the formula: -CH 2 -NHS0 2 -CH=CH-R 5 , the formula: - 
CH 2 -0-CH=CH-R 5 , the formula: -CH,-NH-CH=CH-R 5 , the formula: 
-CH 2 -NHCO-CH=CH-R 5 , the formula: -CH 2 -CONH-CH=CH-R 5 , the 
formula: -CH.-C (=0) -0-CH=CH-R 5 , the formula: -CH 2 -0-C(=O) - 
CH=CH-R 5 , the formula: -CH 2 -CO-CH=CH-R 5 , the formula: - 
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CH=CH-C 2 H4-R 5 , the formula: -CH=CH-CH=CH-CH 2 -R 5 , the formula: 
-CH=CH-CH (OH) -CH 2 -R*, the formula: -CH=CH-S-CH 2 -R 5 , the 
formula: -CH=CH-SO-CH 2 -R s , the formula: -CH=CH-S0 2 -CH 2 -R 5 , 
the formula: -CH=CH-S0 2 NH-CH 2 -R s , the formula: -CH=CH-NHSO : - 
CH 2 -R 5 , the formula: -CH=CH-0-CH 2 -R 5 , the formula: -CH=CH- 
NH-CH 2 -R 5 , the formula: -CH=CH-NHC0-CH 2 -R 5 , the formula: - 
CH=CH-CONH-CH 2 -R 5 , the formula: -CH=CH-C (=0) -0-CH 2 -R 5 , the 
formula: -CH=CH-0-C (=0) -CH.-R 5 and the formula: -CH^CH-CO- 
CH,-R 5 (wherein R* is optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted 
cycloalkyl, optionally substituted cycloalkenyl, or 
optionally substituted heterocycle) . 

Especially, the preferred groups of the formula: -Z 1 - 
Z r -Z 2 -R 5 (wherein Z l , Z 2 , Z 3 and R 5 are , the same as defined 
above in (1)) are the following: 

1) the case in which Z 1 and Z 3 are single bonds; 

2) the case in which Z l and Z 3 are single bonds, and Z 2 is 
a single bond, -CO-, -0-, -S-, -S0 2 - :r a lower alkylene 
(especially -CH 2 -, or -(CH 2 ) 2 -), 

3) the case in which Z l and Z 3 are single bonds; Z 2 is a 
single bond, -CO-, -0-, -S-, -S0 2 - or lower alkylene 
(especially -CH 2 -, or -(CH 2 ) 2 -); and R 5 is an optionally 
substituted aryl or an optionally substituted heteroaryl, 

4) the case in which Z l and Z 3 are single bonds; Z 2 is - 
S0 2 -, -CH 2 - or -C 2 H 4 -; and R 5 is an optionally substituted 
aryl (especially phenyl) , 

5) the case in which Z 1 is a single bond or an alkylene; 
Z 3 is a single bond; Z 2 is an optionally substituted 
alkylene, an alkenylene or -0-; and R 5 is an optionally 
substituted aryl, an optionally substituted heteroaryl or 
an optionally substituted cycloalkyl, 
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6) the case in which Z l is a single bond or an alkylene, 

7) the case in which Z 1 is a single bond, 

8) the case in which Z 2 is a single bond/ an alkylene/ - 
SOn- or -O-, 

9) the case in which Z 2 is a single bond/ an alkylene or 
-0-/ 

10) the case in which Z 2 is an alkylene or -0-, 

11) the case in which Z 1 is a single bond or an alkylene, 

12) the case in which R s is an optionally substituted 
cycloalkyl, an optionally substituted aryl or an optionally 
substituted heteroaryl, 

13) the case in which. R 5 ' is an optionally substituted 
cycloalkyi, an optionally substituted cycloalkenyl, a.i 
optionally substituted heterocycle or an optionally 
substituted aryl, 

14) the case in which R 5 is an optionally substitutes 
cycloalkyl, an optionally substituted aryl/ an optionally 
substituted heteroaryl or an optionally substituted 
heterocycle, 

15) the case in which R 5 is an optionailly substituted aryl, 

16) the case in which Z l and Z 3 are single bonds; Z 2 is an 
alkylene; and R 5 is an optionally substituted aryl, and 

17) the case in which Z 1 is a single bond or an alkylene; 
Z 3 is a single bond; Z 2 is an optionally substituted 
alkylene, alkenylene, -S- or -0-; and R* is an optionally 
substituted aryl, an optionally substituted heteroaryl or 
an optionally substituted cycloalkyl. 

The preferable examples of the group of the formula: - 
Z 1 -Z 2 -Z 3 -R 5 include phenyl, 2-f luorophenyl, 3-f luorophenyl, 
4-f luorophenyl, 2-chlorophenyl, 3-chlorophenyl , 4- 
chlorophenyl, 2, 4-dif luorophenyl, 2, 6-dif luorophenyl, 2, 5- 
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difluorophenyl, 3, 4-dif luorophenyl, 4-methylphenyl, 3- 
trifluoromethylphenyl, 4-trif luoromethylphenyl, 4- 
hydroxyphenyl , 4 -me thoxyphenyl , 4 -bromophenyl , 4 -biphenyl yl , 
benzyl, 4-f luorobenzyl, 4-f luorobenzyl, 4-f luorobenzyl, 2- 
chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 2,4- 
dif luorobenzyl, 2, 6-dif luorobenzyl, 2, 5-dif luorobenzyl, 
3, 4-dif luorobenzyl, 3, 6-dif luorobenzyl, 4-methylbenzyl, 3- 
trif luoromethylbenzyl, 4-trif luoromethylbenzyl, 4- 
hydroxybenzyl, 4-methoxybenzyl, 4-bromobenzyl, 4- 
phenylbenzyl, 2-phenylethyl, 2- (2-f luorophenyl) ethyl, 2- (3- 
fluorophenyl) ethyl, 2- (4-f luorophenyl) ethyl, 2- (2- 
chlorophenyl) ethyl, 2- (3-chlorophenyl) ethyl, 2- (4- 
chlorophenyl) ethyl, 2- (2, 4-dif luorophenyl) ethyl, 2- (2, 6- 
dif luorophenyl) ethyl, 2- (2, 5-dif luorophenyl) ethyl, 2- (3, 4- 
dif luorophenyl) ethyl, 2- (4-methylphenyl) ethyl, 2- (3- 
trifluoromethylphenyl) ethyl, 2- (4-trif luoromethyl- 
phenyl) ethyl, 2- (4-hydroxyphenyl) ethyl, 2- (4- 
me thoxyphenyl) ethyl, 2- ( 4 -bromophenyl) ethyl, 2- (4- 
biphenylyl) ethyl, benzenesulfonyl, 2-f luorobenzenesulf onyl, 
3-fluorobenzenesulfonyl, 4-f luorobenzenesulf onyl, 2- 
chlorobenzenesul f onyl , 3-chlorobenzenesul f onyl , 4 - 
chlorobenzenesulfonyl, 2,4 -dif luorobenzenesulf onyl, 2,6 - 
dif luorobenzenesulfonyl, 2, 5-dif luorobenzenesulf onyl, 3, 4- 
dif luorobenzenesulf onyl, 4-methylbenzenesulfonyl, 3- 
trif luoromethylbenzenesulfonyl, 4-trif luoromethyl- 
benzenesulfonyl, 4-hydroxybenzenesulfonyl, 4- 
methoxybenzenesulfonyl, 4-bromobenzenesulf onyl, 4- 
phenylbenzenesulfonyl, phenylthio, . 2-f luorophenyl thio, 3- 
f luorophenyl thio, 4-f luorophenyl thio, 2-chlorophenylthio, 
3-chlorophenylthio, 4-chlorophenylthio, 2, 4-dif luoro- 
phenylthio, 2, 6-dif luorophenyl thio, 2, 5-dif luorophenyl thio, 
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3, 4-dif luorophenylthio, 4-methylphenylthio, 3- 
trifluoromethylphenylthio, 4-trif luoromethylphenylthio, 4- 
hydroxypheny 1 thio , 4 -me thoxypheny 1 thio , 4 -bromophenyl thio , 
4-biphenylylthio, phenoxyl, 2-f luorophenoxyl, 3- 
f luorophenoxy 1 , 4 - f 1 uorophenoxyl , 2 -chlorophenoxyl , 3- 
chlorophenoxyl, 4-chlorophenoxyl, 2, 4 -dif luorophenoxy 1, 
2, 6-dif luorophenoxyl, 2, 5-dif luorophenoxyl, 3, 4- 
dif luorophenoxyl, 4-methylphenoxyl, 3-trifluoro- 
methylphenoxyl, 4-trif luoromethylphenoxyl, 4- 
hydroxyphenoxy 1 , 4 -me thoxyphenoxyl , 4 -bromophenoxyl , 4 - 
phenylphenoxyl, benzoyl, 2-f luorobenzoyl, 3-f luorobenzoyl, 
4-fluorobenzoyl, 2-ctilorobenzoyl, 3-chlorobenzoyl, 4- 
chlorobenzoyl, 2, 4-dif luorobenzoyl, 2, 6-dif luorobenzoyl, 
2, 5-dif luorobenzoyl, 3, 4-dif luorobenzoyi, 4-methylbenzoyl, 
3-trifluoromethylbenzoyl, 4-trif luoromethylbenzoyl, 4- 
hydroxybenzoy 1 , 4 -methoxybenzoyl , 4-bromobenzoyl , 4 - 
phenylbenzoyl, 2-thienyl, 3-thienyl, furfuryl, 3- 
furylmethyl, (2-chlorothiophene3-yl) methyl, 2-picolyl, 3- 
picolyl, 4-picolyl, (2-f luoropyridin-3-yl ) methyl, (2- 
f luoropyridin-5-yl ) methyl and ( 5-f luoropyridin-2-yl ) methyl . 

The group of the formula: 
[Chemical formula 32] 




(wherein Ring C is the same as defined above in (1)) is 
preferably a heteroaryl (the following (Tl) and (T2)) 
wherein an atom next to the atom at the bonding position on 
the Ring C is a nitrogen atom which binds to an adjacent 
atom through a double bond and binds to another adjacent 
atom through a single bond. Especially preferred is a 
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heteroaryl represented by the following (T3) and (T4) 
wherein an atom next to the atom at the bonding position on 
the Ring C is nitrogen atom which binds to an adjacent atom 
through a double bond and binds to another adjacent atom 
through a single bond, and further another atom next to the 
atom at the bonding position is a heteroatom. 
[Chemical formula 33] 

(T1) (T2) (T3) (T4) 

(wherein the groups of Tl to T4 are heteroaryls in each of 
which an atom next to the atom at the bonding position is a 
nitrogen atom; N, a nitrogen atom; Q , an atom next to the 
nitrogen atom; and Het/ a heteroatom) . 

In thi. regard, the broken line indicates the presence 
or the absence of a bond. The part indicated by the curved 
line means an atom(s) and a bond(s), which are so selected 
that the Ring C and can be aromatic. Ring C may include a 
heteroatom (s) in addition to the nitrogen atom shown in the 
above formula, and the constituent atoms of the Ring C 
include carbon atom, oxygen atom, nitrogen atom and sulfur 
atom. The bonds forming the Ring C includes a single bond 
and a double bond. The Ring C is not only a monocycle but 
also a condensed ring (2 to 5 condensed rings), and 
especially a monocycle or a bicycle is preferable, and a 
monocycle is more preferable. 

The Ring C being a monocyclic heteroaryl means a 5- to 
8-membered heteroaryl wherein an atom next to the atom at 
the bonding position is a nitrogen atom and one to four of 
oxygen atom, sulfur atom, and/or nitrogen atom may be 
included. Especially a 5- or 6-membered heteroaryl is 
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preferable. Examples thereof are pyrrol-2-yl, imidazol-2- 
yl, imidazol-4-yl, pyrazol-3-yl, triazol-3-yl, tetrazol-5- 
yl, oxazol-2-yl, oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl, 
thiazol-4-yl, 1, 3, 4-thiadiazol-2-yl, 1, 2, 4-thiadiazol-5-yl, 
1/2, 4-thiadiazol-3-yl, 1,3, 4-oxadiazol-2-yl, 1, 2, 4- 
oxadiazol-5-yl, 1, 2, 4-oxadiazol-3-yl, isothiazol-3-yl, 
pyridin-2-yl, pyridazin-3-yl, pyrazin-2-yl, pyrimidin-2-yl, 
pyrimidin-4-yl and frazan-3-yl. 

Especially preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom, 
which binds to an adjacent atom through a double bond and 
binds to the other adjacent atom through a single bond. 
Examples thereof aire imidazol-2-yl, imidazol-4-yl, pyrazol- 
3-yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, 
isoxazol-3-yl, thiazol-2-yl, thiazol-4-yl, 1,3,4- 
thiadiazol-2-yl, 1,2, 4-thictdiazol-5-yl, 1, 2, 4-thiadiazol-3- 
yl, 1, 3, 4-oxadiazol-2-yl, 1, 2, 4-oxadiazol-5-yl, 1,2,4- 
oxadiazol-3-yl, isothiazol^3-yl,. pyridin-2-yl, pyridazin-3- 
yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl and frazan 
3-yl. 

Furthermore, preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom, 
which binds to an adjacent atom through a double bond and 
binds to the other adjacent atom through a single bond, and 
further the other atom next to the atom at the bonding 
position is a heteroatom. Examples thereof are imidazol-2- 
yl, triazol-3-yl, tetrazol-5-yl, oxazol-2-yl, thiazol-2-yl, 
1, 3, 4-thiadiazol-2-yl, 1,2, 4-thiadiazol-5-yl, 1,2, 4- 
thiadiazol-3-yl, 1, 3, 4-oxadiazol-2-yl, 1, 2, 4-oxadiazol-5-yl, 
1, 2, 4-oxadiazol-3-yl and pyrimidin-2-yl . 

The heteroaryl of the Ring C being a condensed ring is 
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a heteroaryl wherein 1 to 4 of 5- to 8-membered aromatic 
carbocycles (e.g., a 5- to 8-membered aromatic carbocycle) 
and/or other 5- to 8-membered aromatic heterocycle (e.g., a 
5- to 8-membered aromatic heterocyle which may include 1 to 
4 of oxygen atoms, sulfur atoms and/or nitrogen atoms in 
the ring) are condensed with the above monocycle. As an 
aromatic ring to be condensed, a 5- or 6-membered ring is 
preferable. Examples thereof are benzimidazol-2-yl, 
benzooxazol-2-yl, quinoxalin-2-yl, cinnolin3-yl, 
quinazolin-2-yl, quinazolin-4-yl, quinolin-2-yl, 
phthalazinl-yl, isoquinolin-l-yl, isoquinolin-3-yl, purine- 
2-yl, purine-6-yl, purine-8-yl, pteridin-2*-yl, pteridin-4- 
yl, pteridin-6-yl, pteridin-7-yl, carbazo] -1-yl, 
phenantridin-6-yl, indol-2-yl and isoindol -1-yl . 

Especially preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom 
which binds to an adjacent atom through a double bond and 
binds to another adjacent atom through a single bond. 
Examples thereof are benzimidazol-2-yl, benzooxazol-2-yl, 
quinoxalin-2-yl, cinnoline-3-yl, quinazolin-2-yl, 
quinazolin-4-yl, quinolin-2-yl, phthalazin-l-yl, 
isoquinolin-l-yl, isoquinolin-3-yl, purine-2-yl, purine-6- 
yl, purine-8-yl, pteridin-2-yl, pteridin-4-yl, pteridin-6- 
yl, pteridin-7-yl and phenantridin6-yl is preferred. 

Furthermore, preferred is a heteroaryl wherein an atom 
next to the atom at the bonding position is a nitrogen atom 
which binds to an adjacent atom through a double bond and 
binds to another adjacent atom through a single bond and 
another atom next to the atom at the bonding position is a 
heteroatom. Examples thereof are benzimidazol-2-yl, 
benzooxazol-2-yl, quinazolin-2-yl, purine-2-yl, purine- 8-yl 
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and pteridin-2-yl. 

Especially, the groups represented by the following 
formulae are preferable. 
[Chemical formula 34] 




When only one of R 24 and R 25 is present in general 
formula (II), the R 24 or R 25 preferably is a carboxy, - 
N(R 14 ) (R 15 ) (wherein R 14 and R 15 are each independently 
hydrogen, alk>. , cycloalkyl, - (CH 2 ) ^OR 16 (wherein R 16 is 
hydrogen, alkyl, acyl or aryl) , -C(=0)R 17 (wherein R 17 is 
hydrogen, hydroxy, alkoxy, alkyl, haloalkyl, optionally 
substituted amino or optionally substituted aryl), - 
C(=S)R 17 (wherein R 17 is as defined above), or -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino); or 
R 14 and R 15 are combined to form an optionally substituted 
thioamidino group; or R 14 and R 15 combined with the adjacent 
nitrogen form an optionally substituted nitrogen-containing 
heterocycle which may optionally has a sulfur atom in its 
ring), - (CH 2 ) 0 _ 3 OR lB (wherein R 18 is hydrogen, alkyl, acyl or 
aryl), - (CH 2 ) j.jCONHR 19 (wherein R 19 is hydrogen, alkyl, acyl 
or aryl), -S0 3 R 20 (wherein R 20 is alkyl or hydroxy), -S0 2 R 21 
(wherein R 21 is alkyl or optionally substituted amino), - 
PO(OH) 2 , -PO(OH) (R 22 ) (wherein R 22 is alkyl), haloalkyl, or - 
(CH 2 ) 1 . 3 COR 23 (wherein R 23 is alkyl or optionally substituted 
aryl) ) . 
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Particularly preferable is carboxy or -N(R 14 ) (R 15 ) 
(wherein R 14 and R 15 are each independently hydrogen, alkyl, 
acyl or -S0 2 R 21 (wherein R 21 is alkyl or optionally 
substituted amino) . Further preferable is -N(R 14 ) (R 15 ) 
(wherein R 14 and R 15 are each independently hydrogen, alkyl, 
acyl or -SCKR 21 (wherein R 21 is alkyl or optionally 
substituted amino) ; or R 14 and R 15 are combined with the 
adjacent nitrogen to form a nitrogen-containing heterocycle 
which may optionally have a sulfur atom in its ring) . 

The terms used in the text of the present 
specification will be described below. Each of the terms 
may be used singly or in combination with other term, 
however, the term has the same definition in either case. 

The * alkylene" means a C x -C 6 straight or branched 
alkylene group, and it is, for example, methylene, ethylene, 
trimethylene, propylene, tetramethylene, ethylethylene, 
pentamethylene or hexamethylene. Preferred is a C x -C 4 
straight alkylene group such as methylene, ethylene, 
trimethylene or tetramethylene . 

The * alkenylene" means a C,-C 6 straight or branched 
alkenylene group wherein one or more double bonds are added 
to the above * alkylene" , and it is, for example, vinylene, 
propenylene or butenylene. Preferred is a Cj-C 3 straight 
alkenylene group such as vinylene or propenylene. 

The *alkyl" means a C x -C 10 straight or branched alkyl 
group, and it is, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-buthyl, tert-butyl, n- 
pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl, 
isohexyl, n-heptyl, n-octyl, n-nonyl or n-decyl. Preferred 
is a Cj-Ce alkyl group such as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-buthyl, tert-butyl ri- 
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pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl or 
isohexyl . 

The term *alkenyl" means a C,-C a straight or branched 
alkenyl group wherein one or more double bonds are added to 
the above *alkyl", and it is, for example, vinyl, 1- 
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3- 
butadienyl or 3-methyl-2-butenyl . 

The *aryl" means a monocyclic aromatic hydrocarbon 
group (e.g., phenyl) or a polycyclic aromatic hydrocarbon 
group (e.g., 1-naphthyl, 2-naphthyl, 1-antolyl, 2-antolyl, 
9-antolyl, 1-phenantolyl, 2-phenantolyl, 3-phenantolyl, 4- 
phenantolyl or 9-phenantolyl) . Preferred is phenyl or 
r.aphthyl (e.g., 1-naphthyl or 2-naphthyl). 

The *heteroaryl" means a monocyclic arc mat ic 
i- eterocyclic group or a condensed aromatic heterocyclic 
<. roup . 

The monocycle aromatic heterocyclic group means a 
irroup which is derived from a 5- to 8-membered aromatic 
ring which may contain 1 to 4 of oxygen atom, sulfur atom, 
and/or nitrogen atom in the ring, and which may have a 
bonding position at any substitutable position. 

The condensed aromatic heterocyclic group means a 
group, wherein a 5- to 8-membered aromatic ring which may 
contain 1 to 4 of oxygen atom, sulfur atom, and/or nitrogen 
atom in the ring is condensed with 1 to 4 of 5- to 8- 
membered aromatic carboncycles or other 5- to 8-membered 
aromatic hetetrocycles and may have a bonding position at 
any substitutable position. 

The *heteroaryl" means the following groups: for 
example, furyl (e.g., 2-furyl or 3-furyl), thienyl (e.g., 
2-thienyl or 3-thienyl), pyrrolyl (e.g., 1-pyrrolyl, 2- 
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pyrrolyl or 3-pyrrolyl), imidazolyl (e.g., 1-imidazolyl, 2- 
iraidazolyl or 4-imidazolyl) , pyrazolyl (e.g., 1-pyrazolyl, 
3-pyrazolyl or 4-pyrazolyl) , triazolyl (e.g., 1,2,4- 
triazol-l-yl, 1, 2 . 4-triazolyl-3-yl or 1, 2, 4-triazol-4-yl) , 
tetrazolyl (e.g., 1-tetrazolyl, 2-tetrazolyl or 5- 
tetrazolyl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl or 5- 
oxazolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl or 
5-isoxazolyl) , thiazolyl (e.g., 2-thiazolyl, 4-thiazolyl or 
5-thiazolyl) , thiadiazolyl, isothiazolyl (e.g., 3- 
isothiazolyl, 4-isothiazolyl or 5-isothiazolyl) , pyridyl 
(e.g., 2-pyridyl, 3-pyridyl or 4-pyridyl) , pyridazinyl 
(e.g., 3-pyridazinyl or 4 -pyridazinyl) , pyrimidinyl (e.g., .. 
2-pyrimidinyl, «t-pyrimidinyl or 5-pyrimidinyl) , furazanyl 
(e.g., 3-furazanyl) , pyrazinyl (e . g. , 2-pyrazinyl) , 
oxadiazolyl (e.c,., 1, 3, 4-oxadiazol-2-yl) , benzofuryl (e.g., 
2-benzo [b ] f uryl , 3-benzo [b] f uryl, 4-benzo [b] f uryl , 5- 
benzo [b] furyl, 6-benzo [b] furyl or 7-benzo [b] furyl) , 
benzothienyl (e.g., 2-benzo [b] thienyl, 3-benzo [b] thienyl, 
4-benzo [b] thienyl, 5-benzo [b] thienyl, 6-benzo [b] thienyl or 
7-benzo [b] thienyl) , benzimidazolyl (e.g., 1-benzoimidazolyl, 
2-benzoimidazolyl, 4-benzoimidazolyl or 5-benzoimidazolyl) , 
dibenzofuryl, benzoxazolyl, quinoxalyl (e.g., 2- 
quinoxalinyl, 5-quinoxalinyl or 6-quinoxalinyl) , cinnolinyl 
(e.g., 3-cinnolinyl, 4-cinnolinyl, 5-cinnolinyl, 6- 
cinnolinyl, 7-cinnolinyl or 8-cinnolinyl ) , quinazolyl (e.g., 
2-quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 6- 
quinazolinyl, 7-quinazolinyl . or 8-quinazolinyl) , quinolyl 
(e.g., 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6- 
quinolyl, 7-quinolyl or 8-quinolyl) , phthalazinyl (e.g., 1- 
phthalazinyl, 5-phthalazinyl or 6-phthalazinyl) , 
isoquinolyl (e.g., 1-isoquinolyl, 3-isoquinolyl, 4- 



41 



isoquinolyl, 5-isoguinolyl, 6-isoquinolyl, 7-isoquinolyl or 
8-isoquinolyl) , puryl, pteridinyl (e.g., 2-pteridinyl, 4- 
pteridinyl, 6-pteridinyl or 7-pteridinyl) , carbazolyl, 
phenantridinyl, acridinyl (e.g., 1-acridinyl, 2-acridinyl, 
3-acridinyl, 4-acridinyl or 9-acridinyl) , indolyl (e.g., 1- 
indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6- 
indolyl or 7-indolyl), isoindolyl, phenazinyl (e.g., 1- 
phenazinyl or 2-phenazinyl) or phenothiazinyl (e.g., 1- 
phenothiazinyl, 2-phenothiazinyl, 3-phenothiazinyl and 4- 
phenothiazinyl) . 

The term * cycloalkyl" means a C,-C l0 cyclic saturated 
hydrocarbon group, and it is, for example, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohvxyl, cycloheptyl, or 
cyclooctyl. Preferred is a C 3 -C s cycloalkyl group such as 
cyclopentyl or cyclohexyl . 

The term m cycloalkenyl" means a C 3 -C l0 cyclic non- 
aromatic hydrocarbon group, and it is, for example, 
cyclopropenyl (e.g., 1-cyclopropenyl ) , cyclobutenyl (e.g., 

1- cyclobutenyl) , cyclopentenyl (e.g., 1-cyclopenten-l-yl, 

2- cyclopenten-l-yl or 3-cyclopenten-l-yl) , cyclohexenyl 
(e.g., 1-cyclohexen-l-yl, 2-cyclohexen-l-yl or 3- 
cyclohexen-l-yl) , cycloheptenyl (e.g., 1-cycloheptenyl ) or 
cyclooctenyl (e.g., 1-cyclooctenyl) . Especially preferable 
is 1-cyclohexen-l-yl, 2-cyclohexen-l-yl or 3-cyclohexen-l- 

yi. 

The term *heterocycle" means a non-aromatic 
heterocyclic group which contains at least one of nitrogen 
atom, oxygen atom and sulfur atom, and which has a bonding 
position at any substitutable position, and it is, for 
example, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, 1- 
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1- 
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imidazolinyl, 2-imidazolinyl, 4-imidazolinyl, 1- 
imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 1- 
pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 1-pyrazolidinyl, 
3-pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2 -piper idyl, 
3-piperidyl, 4-piperidyl, 1-piperazinyl, 2-piperazinyl, 2- 
morpholinyl, 3-morpholinyl, morpholino or tetrahydropyranyl . 
In this regard, *the non-aromatic heterocyclic group" may 
be saturated or unsaturated, if it belongs to non-aromatic 
groups . 

* The nitrogen-containing heterocycle optionally having 
a sulfur atom in the ring, formed by R 14 and R 15 combined 
with an adjacent nitrogen atom", is preferagly a 5- or 6- 
meribered heterocycle which may be optionally substituted by 
an oxo group. Examples thereof include [1, 2] -Mihiadinane 
l,i -dioxide, isothiazolidine 1,1-dioxide, pipe^idin-2-one, 
pyi colidin-2-one, etc . 

The alkyl moiety of *alkoxy" is the same as defined in 
the above * alkyl". Examples of the *alkoxy" include 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy 
and tert-butoxy, among which especially preferable is 
methoxy or ethoxy. 

The *alkoxycarbonyl" means a carbonyl substituted by 
the above *alkoxy", and it is, for example, methoxycarbonyl, 
ethoxycarbonyl , n-propoxycarbonyl , i sopropoxycarbonyl , n- 
butoxycarbonyl , isobutoxycarbonyl , or tert-butoxycarbonyl . 

The *alkoxyalkyl" means the above * alkyl" substituted 
by the above m alkoxy", and it is, for example, 
methoxymethyl, ethoxymethyl, n-propoxymethyl, 
isopropoxymethyl, n-butoxymethyl, isobutoxymethyl, tert- 
butoxymethyl , me thoxyethyl , ethoxyethyl , n-propoxyethyl , 
isopropoxyethyl, n-butoxyethyl, isobutoxyethyl or tert- 
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butoxyethyl. 

The *alkynyl" means a C c -C 8 alkynyl group, which is 
the above "alkyl" having one or more triple bonds, and it 
is, for example, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 
2-butynyl or 3-butynyl. 

The *alkylsulfonyl" means a sulfonyl substituted by 
the above *alkyl", and it is, for example, methylsulfonyl, 
ethy Isul f onyl , n-propylsul f onyl , isopropylsulf onyl , n- 
butylsulfonyl, isobutylsulf onyl, sec-butylsulf onyl, tert- 
butyl sul f onyl , n-pentylsul f onyl , isopentylsulf onyl , 
neopentylsulfonyl, tert-pentylsulfonyl, n-hexylsulf onyl, 
isohexy 1 sul f onyl.. n-hept y 1 sul f onyl , n-oct ylsul f onyl , n- 
• nonylsulfonyl or n-decylsulfonyl . 

The ^optionally substituted amino" means a substitutes 
or unsubstituted amino. 

The * option-illy substituted carbamoyl" means a 
substituted or unsubstituted carbamoyl. 

The substituents of the ^optionally substituted amino", 
and the * optionally substituted carbamoyl" include, for 
example, an optionally substituted alkyl (e.g., methyl, 
ethyl, isopropyl, benzyl, etc.), alkoxyalkyl (e.g., 
methoxyethyl, ethoxymethyl, ethoxyethyl, etc.), an acyl 
(cf., formyl, an optionally substituted alkylcarbonyl (cf., 
acetyl, propironyl, butyryl, isobutyryl, valelyl, 
isovalelyl, pivaloyl, hexanoyl, octanoyl, methoxyethyl- 
carbonyl, 2, 2, 2-trif luoroethylcarbonyl, ethoxycarbonyl 
methylcarbonyl, etc.), an optionally substituted 
arylcarbonyl (e.g., benzoyl toluoyl, etc.)), aralkyl (e.g., 
benzyl, etc.), hydroxy, an optionally substituted 
alkylsulfonyl (e.g., methanesulf onyl, ethanesulf onyl, 
isopropylsulfonyl, 2, 2, 2-trif luoroethanesulf onyl, 
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benzylsulfonyl, methoxyethylsulfonyl, etc.), an aryl- 
sulfonyl optionally substituted by an alkyl or a halogen 
(e.g., benzenesulfonyl, toluenesulf onyl, 4- 
f luorobenzenesulfonyl) , a cycloalkyl (e.g., cyclopropyl 
etc.), an aryl optionally substituted by an alkyl (e.g., 
phenyl, trityl, etc.), an alkylaminosulf onyl (e.g., 
alkylaminosul f onyl (e.g., methylaminosul f onyl , 
dime thylaminosulf onyl, etc.), an alkylaminocarbonyl (e . g. , 
dimethylaminocarbonyl, etc.), an alkoxycarbonyl (e.g., 
ethoxycarbonyl, etc.), a cycloalkylcarbonyl 
(e.g. , cyclopropylcarbonyl, cyclohexylcarbonyl, etc.), an 
optionally substituted sulfamoyl (e.g., sulfamoyl, 
methylsulfamoyl, dimethylsulf amoyl, etc.), etc. The 
'optionally substituted amino" and the 'optionally 
substituted carbamoyl" may be mcno- or di-substituted by 
any ones of the above substituents . 

The amino group of the * optionally substituted amino" 
and the * optionally substituted carbamoyl" may be 
substituted by an alkyiene (e.g., trimethylene, 
tetramethylene, pentamethylene, etc.) or the like, and may 
form a ring together with the nitrogen atom of the amino 
group . 

The amino group of the 'optionally substituted amino" 
and the 'optionally .substituted carbamoyl" may form a 
nitrogen-containing heterocycle optionaly containing a 
sulfur atom and/or an oxygen atom together with the 
nitrogen atom to which two substituents of the amino group 
are adjacent. The ring may be optionally substituted by an 
oxo or hydroxy. The sulfur atom forming the ring may be 
substituted by an oxo. For example, preferable are 5- or 
6-membered rings such as piperidino, morpholino, 
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pyrrolidine thiadinan-2-yl, 2-oxopiperidino, 2- 
oxopyrrolidino, 1, 1-dioxide-l, 2-thiadinan-2-yl, 4- 
hydroxymorpholino, etc. 

The * alkylthio" means a group in which sulfur atom is 
substituted by the above * alkyl" , and it is, for example, 
methylthio, ethylthio, n-propylthio, isopropylthio, n- 
butylthio, isobutylthio, sec-butyl thio, tert-butylthio, n- 
pentylthio, isopentylthio, neopentylthio, tert-pentylthio, 
n-hexylthio, isohexylthio, n-heptylthio, n-octylthio, n- 
nonylthio or n-decylthio. Preferable is a group in which 
sulfur atom is substituted by a C x -C 6 alkylthio. 

The * alkyl thioalkyl" means the above * alkyl" 
substituted by the above * alkylthio" , and examples thereof 
include methyl thiomethyl, ethyl thiomethyl, n- 
prop '1 thiomethyl, isopropyl thiomethyl, n-butylthiomethyl, 
isob ityl thiomethyl, sec-butyl thiomethyl, tert- 
butyl thiomethyl, n-pentylthiomethyl, isopentylthiomethyl, 
neopentyl thiomethyl, tert-pentyl thiomethyl, n- 
hexylthiomethyl, isohexylthiomethyl, n-heptyl thiomethyl, n- 
octylthiomethyl, n-nonyl thiomethyl, n-decyl thiomethyl, 
methyl thioethyl, ethylthioethyl, n-propyl thioethyl, 
isopropylthioethyl, n-butylthioethyl , isobutylthioethyl, 
sec-butyl thioethyl, tert-butylthioethyl, n-pentyl thioethyl, 
isopentyl thioethyl, neopentylthioethyl, tert-pentyl thio- 
ethyl, n-hexyl thioethyl, isohexyl thioethyl, n- 
heptylthioethyl, n-octylthioethyl, n-nonylthioethyl and n- 
decyl thioethyl . A Cj_ 2 alkyl substituted by a alkylthio 
is preferable. 

The *haloalkyl" means the above 'alkyl" substituted by 
one or more halogens. A C^-Cj halogenated alkyl is 
preferable, and it is, for example, trif luoromethyl, 
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chloromethyl, dichloromethyl, 1, 1-dichloroethyl or 2,2,2- 
trichloroethyl . 

The *haloalkoxy" means a group in which oxygen atom is 
substituted by the above *haloalkyl", and it is, for 
example, trif luoromethoxy, chloromethoxy, dichloromethoxy, 
1, 1-dichloroethoxy or 2, 2, 2-trichloroethoxy . 

The *haloalkoxyalkyl" means the above *alkyl" 
substituted by the above *haloalkoxy" , and it is, for 
example, trif luoromethoxymethyl, chloromethoxymethyl, 
dichloromethoxymethyl, 1, 1-dichloroethoxymethyl, 2, 2,2- 
trichloroethoxymethyl, trif luoromethoxyethyl, 
chloromethoxyethyl, dichloromethoxyethyl, 1, 1- 
dichloroethoxyethyl or 2, 2, 2-trichloroethoxyethyl . 

The % acyl" means a carbonyl subs ti tut ed by the above 
*alkyl" or a carbonyl substituted by the above *aryl", and 
it is, for example, acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, hexanoyl, octanoyl, lauroyl 
or benzoyl. 

The *alkylcarbonyl" means a carbonyl substituted by 
the above *alkyl", and it is, for example, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
pivaloyl, hexanoyl, octanoyl or lauroyl. 

The *alkylcarbonyloxy" means a group in which an 
oxygen atom is substituted by the above *alkylcarbonyl /7 , 
and it is, for example, acetyloxy, propionyloxy, butyryloxy, 
isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, 
hexanoyloxy, octanoyloxy or lauroyloxy. 

The *aralkyl" means the above *alkyl" substituted by 1 
to 3 of the above *aryl"s, and it is, for example, benzyl, 
diphenylmethyl, triphenylmethyl, phenethyl, 1- 
naphthylmethyl or 2-naphthylmethyl . 
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The ^heteroaralkyl" means the above % alkyl" 
substituted by 1 to 3 of the above *heteroaryl"s . A 
heteroaralkyl of which the alkyl moiety has 1 to 4 carbon 
atoms is preferable. A heteroaralkyl of which the alkyl 
moiety has 1 or 2 carbon atoms is especially preferable, 
and examples thereof include furylmethyl, thienylmethyl, 
pyrrolylmethyl , imidazolylmethyl , pyrazolylmethyl , 
triazolylmethyl, tetrazolylmethyl, oxazolylmethyl, 
isoxazolylmethyl, thiazolylmethyl, thiadiazolylmethyl, 
isothiazolylmethyl , pyridylmethyl , pyridazinylmethyl , 
pyrimidinylmethyl, f urazanylmethyl, pyrazinylmethyl, 
oxadiazolylmethyl, benzof urylmethyl, benzothienylmethyl, 
benzimidazolylmethyl, dibenzofurylnethyl, 
benzooxazolylmethyl, quinoxalylmethyl, cinnolinylmethyl, 
quinazolylmethyl, quinolylmethyl, phthalazinylmethyl, 
isoquinolylmethyl, puriylmethyl, pteridinylmethyl, 
carbazolylmethyl , phenantr idinylmethyl , acridinylme thyl , 
indolylmethyl, isoindolylmethyl, phenazinylmethyl, 
phenothiazinylmethyl , f urylethyl , thienylethyl , 
pyrrolylethyl, imidazolylethyl, pyrazolylethyl, 
triazolylethyl, tetrazolylethyl, oxazolylethyl, 
isoxazolylethyl, thiazolylethyl, thiadiazolylethyl, 
iso thiazolylethyl, pyridylethyl, pyridazinyl ethyl, 
pyrimidinylethyl, f urazanylethyl, pyrazinylethyl, 
oxadiazolylethyl, benzofurylethyl, benzothienylethyl, 
benzimidazolylethyl, dibenzo furylethyl, benzooxazolylethyl, 
uinoxalylethyl, cinnolinylethyl, quinazolylethyl, 
quinolylethyl, phthalazinylethyl, isoquinolylethyl, 
pur iyl ethyl, pteridinylethyl, carbazolylethyl, 
phenantr idinylethyl, acridinylethyl, indolylethyl, 
isoindolylethyl, phenazinylethyl and phenothiazinylethyl . 
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In this regard, *aryl", 'aralkyl", 'heteroaryl" 
'heteroaralkyl" and 'alkyl" of 'aryloxy", 'heteroaryloxy" , 
'arylthio" , 'heteroarylthio" , 'aralkyloxy" , 
'heteroaralkyloxy" , 'aralkyl thio" , 'heteroaralkylthio" , 
' aryloxyalkyl" , 14 heteroaryloxyalkyl" , ' aryl thioalkyl" , 
'heteroarylthioalkyl" , ' arylsulfonyl" , 'heteroarylsulf onyl" , 
'aralkylsulfonyl" and 'heteroaralkylsulfonyl" are the same 
as defined in the above . 

In the case that the following optionally substituted 
groups have the substituents, each of such groups may be 
optionally substituted at any position (s) by the same or 
diff-rent 1 to 4 substituents : such optionally substituted 
groups are * optionally substituted alkylene", * optionally 
substituted alkenylene", 'optionally substituted alkyl", 
'optionally substituted alkenyl", 'optionally substituted 
aryl'* , 'optionally substituted heteroaryl" , 'optionally 
substituted cycloalkyl", 'optionally substituted 
cycloalkenyl" , 'optionally substituted heterocycle" , 
'optionally substituted aralkyl", 'optionally substituted 
heteroaralkyl" , 'optionally substituted aryloxy" , 
'optionally substituted heteroaryloxy" , 'optionally 
substituted arylthio", 'optionally substituted 
heteroaryl thio" , 'optionally substituted aralkyloxy" , 
'optionally substituted heteroaralkyloxy" , 'optionally 
substituted aralkylthio" , 'optionally substituted 
heteroaralkylthio" , 'optionally substituted aryloxyalkyl", 
'optionally substituted heteroaryl oxyalkyl" , 'optionally 
substituted arylthioalkyl" , 'optionally substituted 
heteroarylthioalkyl" , 'optionally substituted arylsulf onyl" , 
'optionally substituted heteroarylsulf onyl" , 'optionally 
substituted aralkyl sulfonyl", 'optionally substituted 
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heteroaralkylsulfonyl" , "optionally substituted 
alkoxycarbonyl", "optionally substituted alkoxy"/ 
"optionally substituted alkynyl", "optionally substituted 
sulfamoyl"/ and "optionally substituted arylcarbonyl" . In 
this regard, these substituents can be selected from the 
Substituent Group A, and may be any ones as long as these 
substituents do not interfere the inhibitory activity 
against integrase . 

The substituents are, for example, hydroxy, carboxy, 
halogen (e.g., F, CI, Br or I), haloalkyl (e.g., CF 3 , CH : CF 3 
and CHXC13) , alkyl (e.g., methyl, ethyl, isopropyl and 
tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., ethynyl), 
cycloalkyl (e.g., cyclopropyl) , cycloalkenyl (e.g., 
cyclopropenyl) , alkcxy (e.g., methoxy, ethoxy, propoxy and 
butoxy) , alkenyloxy (e.g., vinyloxy and allyloxy) , 
alkoxycarbonyl (e.g , methoxycarbonyl, ethoxycarbonyl and 
tert-butoxycarbonyl ; , nitro, nitroso, optionally 
substituted amino- (^.g., alkylamino (e.g., me.thyl amino, 
ethylamino and dimethyl amino ) , acylamino (e.g., acetylamino 
and benzoylamino) , aralkylamino (e.g., benzylamino, 
tritylamino and hydroxyamino) , azide, aryl (e.g., phenyl), 
aralkyl (e.g., benzyl), cyano, isocyano, isocyanate, 
thiocyanate, isothiocyanate, mercapto, alkylthio (e.g., 
methylthio) , alkylsulf onyl (e.g., methanesulfonyl and 
ethanesulfonyl) , optionally substituted carbamoyl (e.g., 
alkylcarbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl and 
dimethyl carbamoyl ) , sulfamoyl, acyl (e.g., formyl and 
acetyl), formyloxy, haloformyl, oxal, thioformyl, 
thiocarboxy, dithiocarboxy, thiocarbamoyl, sulfino, sulfo, 
sulfoamino, hydrazino, azide, ureide, amidino, guanidino, 
phthalimide, etc. 
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Among the substituents of 'optionally substituted 
aryl" , 'optionally substituted heteroaryl" , 'optionally 
substituted cycloalkyl", 'optionally substituted 
cycloalkenyl" and 'optionally substituted heterocycle" 
exemplified for R 6 , especially preferred is hydroxy, 
carboxy, halogen (e.g./ F, CI, Br or I), haloalkyl (e.g., 
CF 3 , CH 2 CF 3 or CHXC1 3 ), alkyl (e.g., methyl, ethyl, 
isopropyl or tert-butyl) , alkenyl (e.g., vinyl), alkynyl 
(e.g., ethynyl), cycloalkyl (e.g., cyclopropyl) , 
cycloalkenyl (e.g., cyclopropenyl) , alkoxy (e.g., methoxy, 
ethoxy, propoxy or butoxy) , alkoxycarbonyl (e.g., 
methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl) , 
nitro, optionally substituted amino (e.g., alkylamino (e.g., 
methylamino, ethylamino or dimethyl amino) , acylamino (e.g., 
acetyl amino or benzoylamino) , arai.kylamino (e.g., 
benzylamino, tritylamino) or hydroxyamino) , azide, aryl 
(e.g., phenyl), aralkyl (e.g., benzyl), cyano, mercapto, 
alkylthio (e.g., methyl thio) , alkylsulf onyl (e.g., 
methanesulfonyl or ethanesulfonyl) , optionally substituted 
carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl), 
formyloxy, thiocarbamoyl, sulfoamino, hydrazino, azide, 
ureide, amidino or guanidino. Especially preferable is 
alkyl, haloalkyl, halogen (especially F, CI or Br) or 
alkoxy (especially methoxy) , and further, mono-substitution 
or di-substitution is preferable. 

Among the substituents of 'optionally substituted 
alkylene" and 'optionally substituted alkenylene" 
exemplified for Z 1 , Z 2 and Z 3 , especially preferred is 
hydroxy, carboxy, halogen (e.g., F, CI, Br or I), haloalkyl 
(e.g., CF 3 , CH 2 CF 3 or CH 2 CC1 3 ) , alkyl (e.g., methyl, ethyl, 
isopropyl or tert-butyl), alkenyl (e.g., vinyl), alkynyl 
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(e.g., ethynyl), cycloalkyl (e.g., cyclopropyl) , 
cycloalkenyl (e.g. , cyclopropenyl) , alkoxy (e.g., methoxy, 
ethoxy, propoxy or butoxy) , alkoxycarbonyl (e.g., 
methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl) , 
optionally substituted amino (e.g., alkylamino (e.g., 
methylamino, ethylamino or dimethylamino) , acylamino (e.g., 
acetylamino or benzoylamino) , aralkylamino (e.g., 
benzylamino or tritylamino) or hydroxyamino) , aryl (e.g., 
phenyl), aralkyl (e.g., benzyl), cyano, mercapto, alkylthio 
(e.g., methylthio) , alkylsulfonyl (e.g., methanesulfonyl or 
ethanesulfonyl) , optionally substituted carbamoyl, 
sulfaroovl, acyl (e.g., formyl or acetyl ), formyloxy, 
thioca./oamoyl, sulfoamino, hydrazino, azide, ureici:;, 
amidinc or guanidino. 

Ir: the case that a group selected from Substi ^.uent 
Group > is ^optionally substituted aryl", 'optionally 
substituted heteroaryl" , ^optionally substituted 
cycloa.ikyl" , * optionally substituted cycloalkenyl" 
'optionally substituted heterocycle" , 'optionally 
substituted aralkyl", 'optionally substituted 
heteroaralkyl" , 'optionally substituted aryloxy", 
'optionally substituted heteroaryloxy" , 'optionally 
substituted arylthio", 'optionally substituted 
heteroaryl thio" , 'optionally substituted aralkyloxy", 
'optionally substituted heteroaralkyloxy" , 'optionally 
substituted aralkylthio" , * optionally substituted 
heteroaralkylthio" , 'optionally substituted aryloxyalkyl" , 
* optionally substituted heteroaryloxyalkyl" , 'optionally 
substituted arylthioalkyl" , ^optionally substituted 
heteroarylthio£lkyl" , 'optionally substituted arylsulfonyl" , 
'optionally substituted heteroarylsulf onyl" , 'optionally 
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substituted aralkylsulfonyl" or * optionally substituted 
heteroaralkylsulfonyl" , especially preferred among the 
above substituents is hydroxy, carboxy, halogen (e.g., F, 
CI, Br or I), haloalkyl (e.g., CF 2 , CHXF 3 or CH,CC1 3 ), alkyl 
(e.g., methyl, ethyl, isopropyl or tert-butyl), alkenyl 
(e.g., vinyl), alkynyl (e.g., ethynyl), cycloalkyl (e.g., 
cyclopropyl) , cycloalkenyl (e.g., cyclopropenyl) , alkoxy 
(e.g., methoxy, ethoxy, propoxy or butoxy) , alkoxycarbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl or tert- 
butoxycarbonyl) , nitro,. optionally substituted amino (e.g., 
alkylamino (e.g., methylamino, ethylamino or dimethylamino) , 
acylamino (e.g., acetylamino or benzoylamino) , aralkylamino 
(e.g., benzylamino or tritylamino) or hydroxyamino) , azide, 
aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano, 
mercapto, alkyl thio (e.g., methylthio) , alkylsulf onyl (e.g., 
methanesulfonyl or ethfinesulfonyl) , optionally substituted 
carbamoyl, sulfamoyl, acyl (e.g., formyl or acetyl), 
formyloxy, thiocarbamoyl, sulfoamino, hydrazino, azide, 
ureide, amidino or guanidino. Especially, alkyl, haloalkyl, 
halogen (especially F, CI or Br) , or alkoxy (especially 
methoxy) is preferable, and further, monosubstitution or 
disubstitution is preferable. 

The present invention includes a compound and a 
prodrug, a pharmaceutical^ acceptable salt or a solvate 
thereof. All of the theoretical possible tautomers and 
geometrical isomers of the compound of the present 
invention are also within the scope of the present 
invention. For example, a compound of the formula (I) 
wherein Y is oxo, thioxo or imino (a keto form) is also 
included in the present invention, as far as it is a 



53 



tautomer of a compound wherein Y is hydroxy, mercapto or 
amino (an enol form) . 
[Chemical formula 35] 



OH OH o 




A prodrug is a derivative of a compound of the 
present invention having a group which can be chemically or 
metabolically decomposed, and such a prodrug is converted 
into a pharmaceutical^ active compound of the present 
invention by means of solvolysis or by placing the compound 
in vivo under physiological conditions. Method for 
selecting and preparing an appropriate prodrug derivative 
is described in the literature such as Design of Prodrugs, 
Elsevier, Amsterdam 1985. 

It is known that HIV multiplies vigorously in a lymph 
node even in the asymptomatic term. Thus, a prodrug of a 
compound of the present invention is preferably a lymph- 
directed one. The diseases caused by HIV include an AIDS- 
associated encephalopathy. Thus, a preferable prodrug of a 
compound of the present invention is a brain-directed one. 
As these lymph-directed prodrug and brain-directed prodrug, 
the following prodrugs with higher lipophilicity are 
preferable. 

When a compound of the present invention has a 
carboxyl group, an ester derivative prepared by reacting an 
original acid compound with a suitable alcohol or an amide 
derivative prepared by reacting an original acid compound 
with a suitable amine is exemplified as a prodrug. An 
especially preferred ester derivative as an prodrug is 
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methylester, ethylester, n-propylester, isopropylester, n- 
butylester, isobutylester, tert-butylester, 
morpholinoethylester or N, N-diethylglycolamidoester . 

When a compound of the present invention has a hydroxy 
group, an acyloxy derivative prepared by reacting a 
compound having a hydroxyl group with a suitable acylhalide 
or a suitable acid anhydride is exemplified as a prodrug. 
An especially preferred acyloxy derivative as a prodrug is 
-0(=0)-CH 3 , -OC(=0) -C 2 H 5 , -OC(=0)-(tert-Bu) , -0C (=0) -C 15 H 31 , 
-0C (=0) - (m-COONa-Ph) , -0C (=0) -CH 2 CH 2 COONa, -0 (C=0) - 
CH(NH 2 )CH 3 or -OC(=0)-CH 2 -N(CH 3 ) 2 . 

When a compound of the present invention has an amino 
group, eiii amide derivative prepared by reacting a compound 
having amino with a suitable acid halide or a suitable 
mixed ar. hydride is exemplified as a prodrug. An especially 
preferred amide derivative as a prodrug is -NHC(=0) - 
{CH 2 ) 20 CH, or -NHC(=0)-CH<NH 2 )CH 3 . 

Especially in the case of a compound of the present 
invention, a prodrug can be produced by the chemicai 
modification of a substituent Y. For example, Y is 
substituted by acyl and it is examined whether or not the 
prodrug is converted into a compound of the present 
invention by means of solvolysis or by placing the compound 
under a physiological condition. Therefore, even if Y is a 
substituent other than hydroxy, mercapto or amino, a 
compound in which Y is converted to hydroxy, mercapto or 
amino by means of solvolysis or by placing the compound 
under a physiological condition is a prodrug of the present 
invention and is included in the scope of the present 
invention. For example, a compound converted into a 
compound of the present invention in phosphate buffer 
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(pH7.4)-ethanol or plasma is a prodrug of a compound of the 
present invention. 

Pharmaceutically acceptable salts of a compound of the 
present invention include, as basic salts, for example, 
alkali metal salts such as sodium or potassium salts; 
alkaline-earth metal salts such as calcium or magnesium 
salts; ammonium salts; aliphatic amine salts such as 
trimethylamine, triethylamine, dicyclohexylamine, 
ethanolamine, diethanolamine, triethanolamine or procaine 
salts; aralkyl amine salts such as N, N- 

dibenzylethylenediamine salts; heterocyclic aromatic amine 
salts such as pyridin salts, picoline salts, quinoline 
salts or isoquinoline salts; quaternary ammonium salts such 
as t etrame thy 1 ammonium salts, tetraethylammonium salts, 
benzyltrimethylammonium salts, benzyl triethylammonium salts, 
benzyltributylammonium -.alts, methyltrioctylammonium salts 
or tetrabutylammonium salts; and basic amino acid salts 
such as arginine salts cr lysine salts. Acid salts include, 
for example, mineral acid salts such as hydrochloride, 
sulfates salts, nitrate salts, phosphates salts, carbonates 
salts, hydrogencarbonates or perchlorate; organic acid 
salts such as acetates, propionates, lactates, maleates, 
fumarates, tararic acid salts, malates, citrates salts, or 
ascorbates; sulfonates such as methanesulf onates, 
isethionates, benzenesulfonates, or p-toluenesulfonates; 
and acidic amino acid salts such as aspartates or 
glutamates . 

Furthermore, various solvates of a compound of the 
present invention, for example, monosolvate, disolvate, 
monohydrate or dihydrate are also within the scope of the 
present invention . 
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The term * inhibit' 7 means that a compound of the 
present invention suppresses the action of integrase. 

The term ^pharmaceutical^ acceptable" means harmless 
in view of the prevention and the treatment. 
[0006] 

Modes for Carrying out the Invention: 

General and representative processes for preparing the 
compounds of the present invention are explained below. 

The representative production processes described 
below are not intended to limit the process for preparing 
the compounds of the present invention. Also, other 
process can afford the compounds* of the present invention. 
[Chemical formula 36] 



O OR O OH 




(A) (B) 

Step 1 

This step is to prepare Compound (B) from Compound (A) 
by deprotecting a carboxyl protective group and a phenolic 
hydroxyl protective group. 

This step can be carried out by heating with 
trialkylsilyl halide in the presence of alkali metal iodide 
in a reaction solvent. 

As the trialkylsilyl halide, trimethylsilyl chloride 
can be used. 

As the alkali metal iodide, Nal or KI can be used. 

The reaction temperature may be from room temperature 
to 100°C, preferably from 70 to 90°C. 

The reaction solvent may be a polar solvent such as 
acetonitrile . 



57 



This step can be carried out, using hydrogen bromide 
in acetic acid at elevated temperature. The reagent is 
preferably 47 % hydrogen bromide in acetic acid. 

Alternatively, the reaction may be carried out, using 
BBr 3 at 0°C to room temperature, or using pyridinium 
chloride at 150°C to 220°C. 
[Chemical formula 37] 




Step 2 



This step converts Compound (C) into Compound (D) by 
transforming carboxylic acid into diacyl hydrazine. This 
step may be carried out by reacting a carboxylic acid and 
monoacylhydrazine in the presence of a condensing reagent 
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in a suitable solvent. 

As the condensing reagent, dicyclohexylcarbodiimide, 
or l-ethyl-3- (3-dimethylaminopropyl) carbodiimide 
hydrochloride can be used. If required, a reagent such as 
1-hydroxybenzotriazole, N-hydroxysuccinimide or the like 
may be added. 

The reaction temperature is from 0 to 100°C, 
preferably 20 to 30°C. The preferable reaction solvent is 
an aprotic solvent in general, and tetrahydrofuran, N, N- 
dimethylformamide or the like is preferable. 
Step 3 

This step converts Compound (D) into Compound (E) by 
cyclizing diacylh>drazine to form an oxadiazole ring. 

This step may be carried out by treating 
diacylhydrazine w.' th phosphorus oxychloride or thionyl 
chloride at eleval.ed temperature. 

*The reaction temperature is 50 to 100°C, preferably 80 
to 100°C. 

This Step may also be carried out using 
dibromotriphenylphosphorane in the presence of a base such 
as triethylamine, wherein the reaction temperature is 0 to 
100°C, preferably 0 to 30°C. The reaction solvent is 
preferably dichloromethane, tetrahydrofuran or the like. 
Step 4 

This step converts Compound (E) into Compound (F) by 
carrying out the reaction in the same manner as in Step 1 . 
Step 5 

This step is to prepare Compound (G) from Compound (C) 
by condensing a carboxylic acid and alpha-aminoketone to 
prepare an amide. 

This step may be carried out by reacting the 
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carboxylic acid and alpha-aminoketone in the presence of a 
condensing reagent in a suitable solvent. 

As the condensing reagent, dicyclohexylcarbodiimide, 
l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride 
or the like can be used. If necessary, a reagent such as 
1-hydroxybenzotriazole, N-hydroxysuccinimide or the like 
may be added. 

The reaction temperature is 0 to 100°C, preferably 20 
to 30°C. 

The reaction solvent is preferably an aprotic solvent 
in general, and tetrahydrofuran, N, N-dimethylformamide or 
the like are preferable. 
Step 6 

This step converts Compound (G) into Compound (H) in 
the same manner as in Step 3. 
Step 7 

This step converts Compound (H) into Compound (J) in 
the same manner as in Step 1 . 
[Chemical formula 38] 




Step 8 

This step converts Compound (D) into Compound (K) by 
cyclizing diacylhydrazine into a thiadizole ring. 

This step may be carried out by heating 
diacylhydrazine with phosphorus pentasulfide or a Lawson 



60 

reagent. 

The reaction temperature is 50 to 150°C, preferably 
from 80 to 100°C. 

The reaction solvent is preferably toluene, 
tetrahydrofuran or the like. 
Step 9 

This step converts Compound (K) into Compound (L) in 
the same, manner as in Step 1. 
Step 10 

This step converts Compound (G) into Compound (M) in 
the same manner as in Step 8. 
Step 3 1 

ihis step converts Compound (M) into Compound (N) in 
the 5;arae manner as in Step 1 . 
[Chem'cal formula 39] 




(wherein R D is alkyl, aryl, heteroaryl or the like.) 
Step 12 

This step converts Compound (O) into Compound (P) to 
form ketone from ester. 

This step may be carried out by reacting ester and an. 
organometalic reagent in a suitable solvent. 

As the organometalic reagent, alkyllithium, 
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aryllithium, heteroaryllitium, a Grignard reagent or the 
like can be used. 

The reaction temperature is -70°C to room temperature, 
preferably -70°C to 0°C. 

As the reaction solvent, an ether type solvent can be 
used, and tetrahydrofuran, diethyl ether or the like is 
preferable. 
Step 13 

This step converts Compound (P) into Compound (Q) in 
the same manner as in Step 1 
[Chemical formula 4 0]. 




Slep 15 



(O) (P) 




(Q) (R) 
Step 14 



This step converts Compound (R) into Compound (S) in 
the same manner as in Step 2 . 
Step 15 

This step converts Compound (S) into Compound (T) in 
the same manner as in Step 3. 
Step 16 

This step converts Compound (T) into Compound (U) in 
the same manner as in Step 1. 
[Chemical formula 41] 
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OR . O OR 




(X) 

Step 17 

This step converts Compound (V) into Compound (W) to 
prepare a ketone body from a halogen compound (X=C1, Br, I). 

This step can be carried out by converting the halogen 
compound (X=Cl, Br, I) into a corresponding organometallic 
compound (M=metal) in the presence of an organometallic 
reagent, and then by treating it wit a a carboxylic acid 
chloride or a reactive ester in a suitable solvent. 

As the organometallic reagent, alkyllitium, 
aryllithium or the like can be used. 

The reaction temperature is -70°C to room temperature, 
preferably -70 to 0°C. 

As the reaction solvent, an ether type solvent can be 
used, and tetrahydrof uran, diethyl ether or the like is 
preferable. 
Step 18 

This step converts Compound (W) into Compound (X) in 
the same manner as in Step 1. 
[Chemical formula 42] 
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OR 9 R 




Step 20 



Step 22 



fAC) (AD) 
Step *-9 



«'his step converts Compound (Y) into Compound (Z) . 

The step can be carried out by reacting Comcound (Y) 
with bromine or the like in an acetic acid solvent in the 
presence of sodium acetate. 
Step 20 

This Step converts Compound (Z) into Compound (AA) by 
introducing carbon monoxide. 

This Step is carried out by reacting Compound (Z) with 
carbon monoxide in a solvent such as dimethyl sulfoxide or 
the like in the presence of palladium acetate (II)/ 1,3- 
bis (diphenylphosphino) propane, triethylamine, and water. 
Step 21 

This Step converts Compound (AA) into Compound (AB) by 
the Curtius rearrangement reaction. 

This Step can be carried out by treating Compound (AA) 
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with diphenylphosphoric acid azide and triethylamine in a 
solvent such as dimethyl formamide or the like. 
Step 22 

This Step converts Compound (AB) into Compound (AC) by 
conventional N-alkylation, N-acylation, N-sulfonylation or 
the like. 
. Step 23 

This Step converts Compound (AC) into Compound (AD) in 
the same manner as in Step 1 . 

Next, the use of the compound of the present invention 
is explained below. 

The compound of the present invention is useful as a 
medicine such as an antiviral agent. The compound of the 
present invention ha=*> an outstanding inhibitory activity 
against integrase of viruses. Therefore, the compound of 
the present invention is expected to prevent or treat 
various diseases caused by viruses which produce integrase 
and grow in animal cells upon infection, and is useful as, 
for example, an integrase inhibitor against retroviruses 
(e.g., HIV-1, HIV-2, HTLV-1, SIV, FIV, etc.), especially, 
an anti-HIV agent. 

The compound of the present invention can be used in 
combination with an anti-HIV agent which has other 
inhibitory mechanism such as a reverse transcriptase 
inhibitory agent and/or a protease inhibitory agent. Since 
any integrase inhibitor has not been on sale yet, it is 
useful to use the compound of the present invention in 
combination with a reverse transcriptase inhibitory agent 
and/or a protease inhibitory agent for therapy. 

Further, the compound of the present invention can be 
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used not only as an anti-HIV mixture but also as a 
concomitant agent for enhancing the activity of the other 
anti-HIV agent in a cocktail therapy. 

The compound of the present invention can be used in 
the gene therapy using a retrovirus vector derived from HIV 
or MLV to suppress the spread of the retrovirus infection 
over non-target tissues. Specif ically, in the case that 
cells infected in vitro with such a vector are put back in 
a body, a previous administration of the compound of the 
present invention prevents an unnecessary infection. 

The compound of the present invention can be 
administered orally or parenterally . For oral 
administration, the compound of the present invention can 
be used in any form of usual formulations, for example, 
solid formulations such as tablets, powders, granules and 
capsules; aqueous formulations; oleaginous suspensions; or 
solutions such as syrup or elixir. For parenteral 
administration, the compound of the present invention can 
be used as an aqueous or oleaginous suspension injection, 
or nose drops. In the preparation of such formulations, 
conventional excipients, binding agents, lubricants, 
aqueous solvents, oleaginous solvents, emulsifying agents, 
suspending agents, preservatives or stabilizers can be 
optionally used. As an anti-HIV agent, the use as oral 
agents is especially preferable. 

The formulation according to the present invention may 
be manufactured by combining (for example, admixing) a 
curatively effective amount of a compound of the present 
invention with a pharmaceutical^ acceptable carrier or 
diluent. The formulation of the present invention may be 
manufactured with well-known and easily available 



66 



ingredients in accordance with a known method. 

In the case of manufacturing a pharmaceutical 
composition according to the present invention, the active 
ingredient is admixed or diluted with a carrier, or the 
mixture is contained in a carrier in the form of capsule, 
sacheier, paper, or other container. In case where a 
carrier functions as a diluent, the carrier is a solid, 
semi-solid, or liquid material, which functions as a medium 
for tablet, pill, powder medicine, intraoral medicine, 
elixir agent, suspending agent, emulsifier, dissolving 
agent, syrup agent, aerosol agent (solid in liquid medium), 
and ointment. Such a formulation may contain up to 10% of 
the acti/e compound. It is preferred to formulate tie 
compound of the present invention prior to the 
administration. 

Any suitable carrier well known to those skillei in 
the art .may be used for the formulation. In such 
formulation, the carrier is in the form of solid, l:\quid or 
a mixture thereof. For instance, the compound of the 
present invention is dissolved in 4 % dextrose/0.5 % sodium 
citrate aqueous solution so as to be 2 mg/ml concentration 
for intravenous injection. The types of the solid 
formulation include powder, tablet and capsule. Solid 
carrier consists of one or more of material (s) which serve 
also as fragrant, lubricant, dissolving agent, suspensing 
agent, binder, tablet disintegrator or capsule. A tablet 
for oral administration contains a suitable excipient such 
as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or the like, together with a disintegrator such 
as corn starch and alginic acid and/or a binder such as 
gelatin and acacia, and a lubricant such as magnesium 
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stearate, stearic acid/ or talc. 

In a powder medicine, the carrier is a finely 
pulverized solid, which is blended with finely pulverized 
active ingredient. In a tablet, the active ingredient is 
admixed with a carrier having required binding power in a 
suitable ratio, and the mixture is solidified in a desired 
shape and size. Powder medicine and tablet contain as the 
active ingredient about 1 to about 99 % by weight of the 
novel compounds of the present invention. Examples of 
suitable solid carriers include magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, 
starch, gelatin, tragacanth gum, methyl cellulose, sodium 
carboxymethylcellulose, low-melting wax, and cocoa butter. 

A liquid formulation contains suspending agent, 
emulsifier, syrup or elixir. The active ingredient may be 
dissolved or suspended in a pharmaceutical^ acceptable 
carrier such as sterile water, a sterile organic solvent or 
a mixture thereof. The. active ingredient may be dissolved 
frequently in a suitable organic solvent such as propylene 
glycol aqueous solution.. Other compositions can be 
prepared by dispersing the finely pulverized active 
ingredient in an aqueous starch, a sodium 
carboxylmethylcellulose solution or a suitable oil. 

The appropriate dosage of the compound of the present 
invention varies depending on the administration route, age, 
body weight, conditions of a patient, and kind of disease. 
In case of the oral administration, the daily dosage for an 
adult is between about 0.05 to about 3,000 mg, preferably 
about 0.1 to about 1,000 mg, and if necessary, the dosage 
is administered in divided portions. In case of the 
parenteral administration, the daily dosage for an adult is 
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between about 0.01 to about 1,000 mg, preferably about 0.05 
to about 500 mg. 
[0007] 
Examples : 

Examples of the present invention are described below. 
The reactions were usually carried out under nitrogen 
atmosphere, and the reaction solvents dried over molecular 
sieves were used. The extracts were dried over sodium 
sulfate or magnesium sulfate. 
(Reagent) 

n-Butyl lithium = 1.5 mol/1 hexane solution 
Sodium hydride = 60% oil suspension 
(Abbreviation) 

Et = ethyl; MeOH = methanol; EtOH = ethanol; DMF = N,N- 
dimethyl formamide; THF = tetrahvdrof uran; DMSO = 
dimethylsulf oxide; HOBt = 1-hyd* oxybenzotriazole; WSCD = 1- 
ethyl-3- ( 3-dimethylaminopropyl ) carbodiimide hydrochloride . 
[0008] 

Reference Example 1 
[Chemical formula 43] 



Step 1 Step 2 

1 2 
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Step 8 — — — ^ ^^^^0^^^ "O^CO.H 

1-2 4 5 

Step 1 

Potassium carbonate (77 g) was added to a solution of 
Compound 1, i.e. 3-nitrosalicylic acid (51 g, 279 mmol) in 
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DMF (250 ml), and dimethyl sulfate (58 ml) was added 
dropwise to the mixture while being cooled on a water bath 
(25°C) . The reaction mixture was stirred at room 
temperature overnight. Then, the mixture was treated with 
aqueous ammonium chloride, and extracted with ethyl acetate. 
The extract was washed with water and brine, and was dried 
over anhydrous magnesium sulfate. The solvent was 
evaporated of in vacuo to give crude Compound 2 (56.3 g) as 
colorless crystals. 

Step 2 

To a solution of the crude Compound 2 (56.3 g) in a 
mixture of ethanol (200 ml), dioxane (200 ml) rnd water (40 
ml) was added a suspension of 10% palladium carbon (2.82 g) 
in vater (20 ml). The reaction mixture was stirred for 5.5 
hou/s under hydrogen atmosphere at 1 atm. The .eaction 
mixture was filtered through Celite and the solvent was 
evaporated off in vacuo. To the residue was ariied water 
(300 ml), and the mixture was extracted twice with ether. 
The extract was washed with water and saturated brine, and 
dried over anhydrous magnesium sulfate. The solvent was 
evaporated off in vacuo to give crude Compound 3 (48.4 g, 
266 mmol) as an oil. 

Step 3 

To a solution of Compound 4, i.e. 4-f luorocinnamic 
acid (50 g, 300 mmol) in DMF (500 ml) was added 10% 
palladium-carbon (10 wt%) under ice-cooling, and the 
mixture was stirred for 6.5 hours under hydrogen atmosphere 
at 1 atm. The reaction mixture was filtered through Celite 
and the DMF was evaporated off in vacuo. To the residue 
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was added ethyl acetate (300 ml), and the mixture was 
filtered again through Celite. The filtrate was 
concentrated in vacuo to give crude Compound 5 (61.8 g) as 
colorless crystals. 

Step 4 

To a solution of Compound 5 (47.0 g, 279 mmol) in 
methylene chloride (350 ml) were added 1-ethyl 3-(3- 
dimethylaminopropyl) carbodiimide hydrochloride (69.2 g, 360 
mmol) and 1-hydroxybenzotriazole (4.07 g, 31 mmol) at room 
temperature, and the mixture was stirred for 60 minutes. A 
solution of the crude Compound 3 (48.4 g, 266 mmol) in 
methylene chloride (30 ml) was added .dropwise to the 
solution, and the mixture was stirred for 2 hours at room 
temperature. To the reaction mixture was added ice water, 
and the mixture war. stirred to separate the methylene 
* chloride layer. The aqueous layer was extracted with 
methylene chloride. The aqueous layer was combined with 
the methylene chloride layer. The mixture was washed with 
IN hydrochloric acid, saturated aqueous sodium hydrogen 
carbonate solution and saturated brine, and dried over 
anhydrous magnesium sulfate . The removal of the solvent in 
vacuo gave the crystalline residue, which were washed with 
diisopropyl ether to give Compound 6 (78.5 g, 237.0 mmol) 
as colorless crystals. Yield: 89.1% from Compound 1. 
M.p. 90 - 92°C 

Step 5 

DMF (2.74 g, 37.5 mmol) was added dropwise to 
phosphorus oxychloride (31 g, 200 mmol) under ice-cooling, 
and the mixture was stirred for 30 minutes. To the mixture 
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was added Compound 6 (78.0 g, 235 mmol) as the crystals, 
and the reaction mixture was heated to room temperature, 
stirred for 30 minutes, and then stirred at 75°C for 18 
hours. The phosphorus oxychloride was removed in vacuo, 
and ice water (50 ml) was added to the residue. The 
resulting resinous material was extracted with ethyl 
acetate, washed with saturated brine and saturated aqueous 
sodium hydrogencarbonate, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated off in vacuo 
to give crystals, which were washed with cold ethyl acetate 
to give Compound 7 (24.2 g, 67.3 mmol) as colorless 
crystals. Yield: 28.5%. M.p. : 126 - 127°C. 

Step o 

To a solution of Compound 7 (23.9 g, 66.4 mmol) in a 
mixtui i of ethyl acetate (200 ml)- and ethanol (4CO ml) were 
added. 5% palladium-carbon (10 wt%) and triethylaraine (12.3 
g, 127. mmol) under ice-cooling. After heating to room 
temperature, the mixture was stirred for 2 hours under 
hydrogen atmosphere of 1 atm. The reaction mixture was 
filtered through Celite and the filtrate was concentrated 
in vacuo. To the residue was added a mixture of ethyl 
acetate (250 ml) and water (150 ml), and the aqeous layer 
was separated. The aqueous layer was extracted with ethyl 
acetate. The organic layers were combined, washed with 
saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated off in vacuo to give-Compound 8 
(19.3 g, 59.3 mmol) as colorless crystals. Yield: 89.2%; 
and m.p. : 60 - 60. 5°C 



Step 7 
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Compound 1-1 

To a solution of sodium iodide (276 mg, 1.84 mmol) in 
acetonitrile (5 ml) was added trimethylsilyl chloride (234 

1.84 mmol) under ice-cooling, and the mixture was 
stirred for 10 minutes at room temperature. This mixture 
was cooled again with iced water, and a suspension of 
Compound 8 (120 mg, 0.369 mmol) in acetonitrile (1.5 ml) 
was added to the mixture , and then the reaction mixture 
was refluxed for 3.5 hours. The reaction mixture was 
cooled to. room temperature, to which 10% aqueous sodium 
hydrogensulfite (13 ml) was added. The precipitated 
crystals were collected by filtration, washed with water, 
and dried at 70°C to give Compound 1-1 of the title (100 mg, 
0.321 mmol) as colorless crystals in 87 % yield. The 
product was recrystallized from aqueous 80 % methanol to 
give 52 mg of Compound 1-1 of the title as colorless 
crystals; and m.p.: 147.5 - 148. 5°C (from 80% methanol - 
water) . 

NMR (DMSO-d 6 )5: 3.92 (3H, s), 4.20 (2H, s) , 7.12-7.18 (2H, 
m), 7.34-7.39 (3H, m) , 7.81 (1H, d, J=8 . 7 Hz), 8.16 (1H, d, 
J=2.4 Hz), 8.87 (1H, d, J=2 . 4 Hz), 11.28 (1H, brs) . 
Elemental Analysis: C l8 H 14 FN0 3 

Calcd. (%): C, 69.45; H, 4.53; F, 6.10; N, 4.50. 
Found (%) : C, 69.43; H, 4.32; F, 5.90; N, 4.43. 

Step 8 

Compound 1-2 

To a solution of Compound 1-1 (129 mg, 0.414 mmol) in 
1,4-dioxane (9 ml) was added lN-lithium hydroxide (6 ml) at 
room temperature, and the mixture was refluxed for 3 hours. 
After cooling to room temperature, lN-hydrochloric acid (9 
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ml) was added to the reaction mixture. The precipitated 
crystals were collected by filtration, washed with water, 
and dried at 70°C to give Compound 1-2 of the title (122 mg, 
0.410 mmol) as yellow crystals in 99% yield. This product 
was recrystallized from methanol to give Compound 1-2 of 
the title (96 mg) as yellow crystals; m.p.: 236 - 237°C 
(from methanol) . 

NMR (DMSO-d 6 ) 5: 4.22 (2H, s) , 7.13-7.19 (2H, m) , 7.27 (1H, 
d, J=8.7 Hz), 7.36-7.41 (2H, m) , 7.86 (1H, d, J=8.7 Hz), 
8.31 (1H, brs), 8.86 (1H, brs) . 
Elemental Analysis: C 17 H 12 FN0 3 

Calcd. (%): C, 68.68; H, 4.07; F, 6.39; N, 4.71. 
Found (%) : C, 68.54; H, 4.08; F, 6.25: N, 4.68. 

Example 1 

[Chemical formula 44] 



OMe OMe * OMe 

e 9 * 10 co 2 H 



To a solution of Compound 8 (32.3 g, 99.2 mmol; 
obtained in Step 6 of Reference Example 1) in acetic acid 
(400 ml) was added sodium acetate (10.4 g, 127 mmol), and 
then a solution of bromine (5.62 ml, 109 mmol) in acetic 
acid (10 ml) was added dropwise to the mixture in 15 
minutes. After stirring for 100 minutes at room 
temperature, sodium acetate (10.4 g, 127 mmol) and a 
solution of bromine (5.62 ml, 109 mmol) in acetic acid (10 



OH 




1-4 (R=H) 



Step 1. 
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ml) were added. After stirring for 1.5 hours, sodium' 
acetate (20.4 g, 24 9 mmol) was added to the reaction 
mixture, which was then stirred under ice-cooling. To the 
reaction mixture was added aqueous 10% sodium hydrogen 
sulfite (260 ml) and water (250 ml), and the mixture was 
stirred at the same temperature for 30 minutes. The 
precipitated crystals were collected by filtration and 
washed with water. The crystals were dissolved in ethyl 
acetate (600 ml), and the solution was washed successivelly 
with aqueous 10% sodium hydrogen sulfite, aqueous sodium 
hydrogencarbonate and water, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated off in vacuo 
and the residue was recrystallized from acetone-hexane to 
give Compound 9 (37.4 g, 92.5 mmol) as pale yellow crystals 
Yield: 93.?%; m.p. : 110 - 111°C. 

Step 2. 

To a suspension of Compound 9 (3.05 g, 7.55 mmo.l ) , 
palladium (II) acetate (339 mg, 1.51 mmol) and 1,3- 
bis (diphenylphosphino) propane (781 mg, 1.89 mmol) in 
dimethyl sulfoxide (60 ml) were successively added 
triethylamine (10.5 ml, 75.3 mmol) and water (15 ml) at 
room temperature. The mixture was stirred for 30 minutes 
at room temperature, and then stirred under carbon monoxide 
atmosphere of 1 atm at room temperature for 1 hour and then 
stirred at 70°C for 2 hours. The reaction solution was 
diluted with ethyl acetate (120 ml) and water (120 ml), 
filtered through Celite, and the residue was washed with 
ethyl acetate (60 ml) and water (60 ml) . The filtrate was 
concentrated in vacuo to remove ethyl acetate. To the 
residue was added aqueous 10% citric acid (60 ml) . The 
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precipitated crystals were collected by filtration, washed 
with water, and recrystallized from ethyl acetate - 
methanol (1:1 v/v) to give Compound 10 (2.16 g,' 58.5 mrool) 
as pale brown crystals. Yield: 78%. 

Step 3. 
Compound 1-3 

To a solution of Compound 10 (150 mg f 0.406 ramol) in 
methylene chloride (10 ml) was added aluminum chloride (271 
mg, 2.03 mmol) under ice-cooling. The reaction mixture was 
heated to room temperature, stirred for 1.5 hours. To the 
reaction solution was added lN-hydrochloric acid (10 ml) 
for separation. The sep3rated aqueous layer was washed 
with chloroform. Crystals precipitated from the aqueous 
layer were collected by filtration, washed with water, and 
dried at 70°C to give Compound 1-3 (71 mg, 0.20 mmol) of 
the title as colorless crystals in 49% yield. This product 
was recrystallized from nethanol to afford Compound 1-3 of 
the title as colorless crystals (59 mg) ; m.p.: 237 - 239°C 
(from methanol) . 

NMR (DMSO-d 6 ) 5: 3.92 (3H, s), 4.26 (2H, s) , 7.13-7.19 <2H, 
m), 7.33-7.38 (2H, m) , 8.63 (1H, s) , 8.91 (1H, d, J=2 . 1 Hz), 
9.25 (1H, d, J=2.1 Hz), 12.76 (1H, brs) . 
Elemental Analysis: C l9 H l4 FN0 5 

Calcd. (%): C, 64.23; H, 3.97; F, 5.35; N, 3.94. 
Found (%): C, 63.83; H, 3.85; F, 5.27; N, 3.90. 

Compound 1-4 . 

To a solution of Compound 10 (150 mg, 0.406 mmol) in 
methylene chloride (30 ml) was added a solution of boron 
tribromide in IM-methylene chloride (4 ml, 4.0 mmol) under 
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ice-cooling. The reaction mixture was heated to room 
temperature and stirred for 2 days. To the reaction 
mixture was added water, and the mixture was stirred for 30 
minutes at room temperature. The precipitated crystals 
were collected by filtration, washed with ethyl acetate, 
and recrystallized from methanol to give Compound 1-4 of 
the title (38 mg, 0.11 mmol) as yellow crystals; m.p.: 279 
- 282°C (from methanol) . Yield: 26%. 

NMR (DMSO-d 6 ) 5: . 4. 34 (2H, s) , 7.15-7.21 (2H, m) , 7.36-7.40 
(2H, m), 8.76 (1H, s) , 8.89 (1H, brs) , 9.76 (1H, brs), 
12.77 (1H, brs). 

Elemental Analysis: C 10 H 12 FNO 5 MeOH 

Calcd. (%): C, 61.13; H, 4.32; F, .5.09; H, 3.75. 

Found (%): C, 60.45; H, 4.33; F, 4.87; N, 3.78. 



Example 2 

[Chemical formula 45] 




Step 1 

To a suspension of Compound 10 (4 00 mg, 1.08 mmol; 
obtained in Step 2 of Example 1) and 1-hydroxybenzotriazole 
(15 mg, 0.11 mmol) in DMF (2 ml) were added successively 2- 
aminoethanol (79 pi, 1.3 mmol) and l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride (228 mg, 
1.19 mmol) at room temperature, and the mixture was stirred 
for 1 hour and left to stand alone for 13 hours at room 
temperature. Water (10 ml) was added dropwise to the 
reaction mixture at room temperature. The precipitated 
crystals were collected by filtration, washed with water, 
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and dried at 70°C to give Compound 11-a (419 mg, 1.02 mraol) 
as colorless crystals in 94% yield. 

Compound 11-b (952 mg, 2.23 mmol) as colorless 
crystals was obtained in 92% yield from Compound 10 (900 mg, 
2.44 mmol) in a manner similar to above procedure. 

Step 2 

Compound 1-5 

To a solution of Compound 11-a (200 mg, 0.486 mmol) in 
methylene chloride (10 ml) was added aluminum chloride (324 
mg, 2.43 mmol) under' ice-cooling. The reaction mixture was 
heated to room temperature, and stirred for 1 hour. To the 
reaction solution was added water (30 ml), and the mixture 
was extracted with ethyl acetate. The extract was washed 
with lN-hydrochloric acid, aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was evaporated off 
in vacuo to give Compound 1-5 of the title as crude 
crystals (57 mg) , which were recrystallized from acetone- 
ethyl ether to give Compound 1-5 of the title (31 mg, 0.078 
mmol) as colorless crystals in 16% yield; m.p.: 207 - 208°C 
(from acetone-ethyl ether) . 

NMR (CDC1 3 ) 5: 3.67-3.72 (2H, m) , 3.89-3.92 (2H, m) , 4.05 
(3H, s), 4.16 (2H, s), 6.53 (1H, brs) , 6.97-7.03 (2H, m) , 
7.15-7.20 (2H, m) , 8.10 (1H, s) , 8.67 (1H, d, J=2 . 1 Hz), 
8.82 (1H, d, J=2.1 Hz), 11.81 (1H, brs). 
Elemental Analysis: C 2 iH l9 FN 2 0 5 

Calcd. (%) : C, 63.31; H, 4.81; F, 4.77; N, 7.03. 
Found (%): C, 62.96; H, 4.75; F, 4.61; N, 6.87. 



Compound 1-6. 
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The crude crystals of Compound 1-6 of the title (100 
mg) were synthesized from Compound 11-b (200 mg, 0.4 69 
mmol) in a manner similar to the procedure for Compound 1-5. 
The crystals were recrystallized from ethyl acetate - ethyl 
ether to give Compound 1-6 of the title (60 mg, 0.15 mmol) 
as pale yellowish green crystals in 31% yield; m.p.: 152 - 
154°C (from ethyl acetate - ethyl ether) . 

NMR (CDC1 2 ) 6: 3.41 (3H, s) , 3.60-3.63 (2H, m) , 3.68-3.72 
(2H, m), 4.05 (3H, s), 4.16 (2H, s) , 6.40 (1H, brs) , 6.97- 
7.02 (2H, m) , 7.16-7.21 (2H, m) , 8.10 (1H, s) , 8.69 (1H, d, 
J=2.1 Hz), 8.84 (1H, d, J=2.1 Hz), 11.88 (1H, brs). 
Elemental Analysis: C 22 H 21 FN 2 0 5 0.1HC1 

Calcd. (%) : C, 63.51; H, 5.11; Cl, 0.85; F, 4.57; N, 6.73. 
Found (%) : C, 61.58; H, 4.99; Cl, 0.69; F, 4.33; N, 6.60. 

Example 3 

[Chemical formula 46] 




]m? CONH 2 



Step 1 

Crude crystals of Compound 12 were obtained from 
Compound 10 (735 mg, 1.99 mmol, obtained in Step 2 of 
Example 1) in a manner similar to Step 1 of Example 2. The 
crude crystals were recrystallized from ethyl acetate to 
give Compound 12 (491 mg, 1.33 mmol) as colorless crystals 
in 67% yield. 



Step 2. 
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Crude crystals of Compound 13 were obtained from 
Compound 12 (1.00 g, 2.72 mmol) in a manner similar to Step 
7 of Reference Example 1. The crude crystals were 
recrystallized from 90% methanol-water to give Compound 13 
(724 mg, 2.04 mmol) as colorless crystals in 75% yield. 

Step 3. 
Compound 1-7 

Crude crystals of Compound 1-7 of the title were 
obtained from Compound 13 (231 mg, 0.652 mmol) in a manner 
similar to Step 8 of Reference Example 1. The crude 
crystals were recrystallized from methanol to give Compound 
1-7 of the title (138 mg, 0.406 mmol) a.s yellow crystals in 
62% yield; m.p. : 265 - 266°C (from methanol). 
NMR (DMSO-d 6 ) 5: 4.28 (2H, s) , 7.13-7.1:1 (2H, m) , 7.33 (1H, 
brs), 7.34-7.39 (2H, m) , 8.05 (1H, brs) , 8.28 (1H, s) , 8.86 
(1H, d, J=1.8 Hz), 9.23 (1H, d, J=l . 8 Hz). 
Elemental Analysis: C 18 H 13 FN,0 4 

Calcd. (%) : C, 63.53; H, 3.85; F, 8.23; N, 5.58. 
Found (%) : C, 61.64; H, 3.86; F, 8.00; N, 5.30. 

Example 4 

[Chemical formula 47] 




Step 1 

To a solution of Compound 10 (7.500 g, 20.31 mmol; 
obtained in Step 2 of Example 1) in DMF (140 ml) were added 
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dropwise a solution of diphenylphosphoric acid azide (7.27 
g, 26.4 mmol) in DMF (5 ml) and a solution of triethylaroine 
(7.93 ml, 56.9 mmol) in DMF (5 ml) successively at room 
temperature. The mixture was stirred at room temperature 
for 45 minutes. To the reaction solution was added benzyl 
alcohol (60 ml), and the mixture was stirred in an oil bath 
at 100°C for 45 minutes, cooled to room temperature, and 
poured into water (600 ml). After stirring at room 
temperature for 1 hour, the precipitated crystals were 
collected by filtration, washed with water and diisopropyl 
ether, and dried at 70°C to give Compound 14 (7.694 g, 
16.22 mmol) as colorless crystals. Yield 79.8%. 

Step 2. 

10% Palladium-carbon (385 mg, 5wt%) and a suspension 
of Compound 14 (7.694 g, 16.22 mmol) in ethyl acetate :'100 
ml) were added to ethyl acetate (50 ml) under ice-coolr.ng. 
After heating to room temperature, 99.5% ethanol (150 :vl) 
was added to the mixture. The mixture was stirred for 2 
hours under hydrogen atmosphere of 1 atm. The reaction 
mixture was filtered through Celite, and the solvent was 
evaporated off in vacuo to give crude Compound 15 (5.695 g) 
as yellow oil . 

Step 3 

Compound 1-8 

Crude crystals of Compound 1-8 of the title were 
obtained from Compound 15 (100 mg, 0.295 mmol) in a manner 
similar to Step 7 of Reference Example 1. The crude 
crystals were recrystallized from ethyl acetate-ethyl ether 
to give Compound 1-8 of the title (44 mg, 0.13 mmol) as 
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pale brown crystals in 46% yield; m.p.: 114 - 115°C (from 
ethyl acetate - ethyl ether) . 

NMR (CDC1 3 ) 5: 3.71 (2H, brs) , 4.00 (3H, s) , 4.18 (2H, s) , 
6.99-7.04 (2H, m) , 7.16-7.21 (2H, m) , 7.19 (1H, s) , 7.88 
(1H, d, J=2.4 Hz), 8.86 (1H, d, J=2.4 Hz), 11.27 (1H, brs). 
Elemental Analysis: C 18 H 15 FN 2 0 3 0.1HC1 

Calcd. (%) : C, 65.52; H, 4.61; CI, 1.07; F, 5.76; N, 8.49. 
Found {%) : C, 62.75; H, 4.34; CI, 1.36; F, 5.20; N, 8.40. 

Example 5 

[Chemical formula 48] 




16-b (R=COMe) H0 (R=COMe) 

16-c (R-COCFj) 1-11 (R=COCFa) 

16-d (R^JOjMe) 1-12 (R=S0 2 Me) 



Step 1 

To a suspension of Compound 15 (196 mg, 0.576 mmol; 
obtained in Step 2 of Example 4) in pyridine (5 ml) was 
added ethyl chlorocarbonate (165 ^il, 1.73 mmol) under ice- 
cooling. The mixture was stirred for 1.5 hours. 0.25N- 
Hydrochloric acid (20 ml) was added to this reaction 
mixture, and the mixture was extracted with ethyl acetate. 
The extract was washed twice with each of 0.25N- 
hydrochloric acid, aqueous 10% sodium hydrogencarbonate and 
saturated brine, dried over sodium sulfate. The solvent 
was evaporated off in vacuo to give crude crystals of 
Compound 16-a (234 mg) , which were recrystallized from 
diisopropyl ether to give Compound 16-a (179 mg, 0.434 
mmol) as colorless crystals in 74% yield. 

Compounds 16-b to 16-d were prepared in a manner 
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similar to above procedure. Specifically, Compound 16-b 
(196 mg, 0.513 mmol) was obtained as colorless crystals in 
85% yield from Compound 15 (205 mg, 0.602 mmol); Compound 
16-c (178 mg, 0.408 mmol) as pale pink crystals in 85% 
yield, from Compound 15 (200 mg, 0.588 mmol); and Compound 
16-d (176 mg, 0.421 mmol) as pale orange crystals in 76% 
yield, from Compound 15 (189 mg, 0.555 mmol). 

Step 2 

Compound 1-9 

Crude crystals of Compound 1-9 of the title (7 6 mg) 
were obtained in a manner similar to Step 7 of Reference 
Example 1, from Compound 16-a (150 mg, 0.?«>4 mmol) . The 
crystals were subjected to silica gel column chromatography 
and was eluted with a mixture of chlorof oru, methanol and 
water (32:6:0.5 v/v). . Fractions containing the intended 
compound were concentrated in vacuo. The resultant residue 
was dissolved in chloroform, and the solution was washed 
twice with each of lN-hydrochloric acid and water, and 
dried over sodium sulfate. The solvent was evaporated off 
in vacuo and the residue was recrystallized from ethyl 
ether to give Compound 1-9 of the title (18 mg, 0.045 mmol) 
as colorless crystals in 12% yield; m.p. : 205 - 206°C (from 
chloroform - ethyl ether) ♦ 

NMR (DMSO-dJ 5: 1.73 (3H, brs) , 3.92 (3H, s), 4.12 (2H, 
brq, J=6.7 Hz), 4.22 (2H, s) , 7.12-7.18 (2H, m) , 7.35-7.40 
(2H, m), 7.84 (1H, brs), 8.21 (1H, brs), 8.88 (1H, d, J=2 . 1 
Hz), 9.39 (1H, brs), 11.14 (1H, brs). 

Compound 1-10 

In a manner similar to Step 7 of Reference Example 1, 



83 

Compound 16-b (150 mg, 0*392 mmol) afforded crude crystals 
of Compound 1-10 of the title (71 mg) . The crystals were 
subjected to silica gel column chromatography and was 
eluted with chloroform - methanol - water (32:6:0.5 v/v) . 
Fractions containing the intended compound were 
concentrated in vacuo. The residue was dissolved in 
chloroform, and the solution was washed twice with each of 
IN hydrochloric acid and water, and dried over sodium 
sulfate. The solvent was evaporated off in vacuo, and the 
resulting residue was recrystallized from ethyl ether to 
give Compound 1-10 of the title (49 mg, 0.13 mmol) as 
colorless crystals in 34% yield; m.p. : 243 - 245°C (from 
chloroform • sttiyl ether) . 

NMR (DMSO-d t ) 6: 2.13 (3H, s) , 3.91 (3H, s) , 4.22 <2H, :;), 
7.12-7.18 (:K, m) , 7.33-7.37 (2H, m) , 7.87 (1H, s) , 8.:>2 
(1H, d, J=2 1 Hz), 8.86 (1H, d, J-2 . 1 Hz), 9.83 (1H, s) , 
11.13 (1H, brs) . 
Elemental Analysis: C 20 H 17 FN 2 O 4 

Calcd. (%) : C, 65.21; H, 4.65; F, 5.16; N, 7.60. 
Found (%) : C, 64.93; H, 4.66; F, 5.01; N, 7.43. 

Compound I- 11 

In a manner similar to Step 7 of Reference Example 1, 
Compound 16-C (175 mg, 0.401 mmol) afforded a crude 
Compound 1-11 of the title, which was recrystallized from 
ethyl acetate - ethyl ether to give Compound 1-11 of the 
title (94 mg, 0.22 mmol) as pale brown crystals in 55% 
yield; m.p.: 191 - 192°C (from ethyl acetate - ethyl ether). 
NMR (DMSO-d 6 ) 6: 3.92 (3H, s) , 4.26 (2H, s) , 7.13-7.19 (2H, . 
m), 7.32-7.37 (2H, m) , 7.82 (1H, s) , 7.96 (1H, d, J=2 . 1 Hz), 
8.93 (1H, d, J=2.1 Hz), 11.33 (1H, brs) . 
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Elemental Analysis: C 20 H 14 F 4 N 2 O 4 

Calcd. (%) : C, 56.88; H, 3.34; F, 17.99; N, 6.63. 
Found (%) : C, 56.88; H, 3.34; F, 17.39; N, 6.33. 

Compound 1-12 

In a manner similar to Step 7 of Reference Example 1, 
Compound 16-d (169 mg, 0.404 mmol) afforded a crude 
Compound 1-12 of the title, which was subjected to silica 
gel column chromatography and was eluted with chloroform - 
methanol - water (32:6:0.5 v/v) . Fractions containing the 
intended compound were concentrated in vacuo. The residue 
was dissolved in chloroform, and the solution washed twice 
with each of lN-hydrochloric acid and water, and dried over 
sodium sulfate. The solvert was evaporated off in vacuo, 
and the residue was recrystallized from ethyl ether to give 
Compound 1-12 of the title (82 mg, 0.20 mmol) as pale pink 
crystals in 50% yield; m.p.: 189.5 - 190. 5°C (from 
chloroform - ethyl ether) . •. 

NMR (DMSO-d 6 ) 6: 2.94 (3H, s) , 3.92 (3H, s) , 4.25 (2H, s) , 
7.12-7.17 (2H, m) , 7.34-7.39 (2H, m) , 7.78 (1H, s) , 8.42 
(1H, d, J=2.1 Hz), 8.89 (1H, d, J=2 . 1 Hz), 9.57 (1H, brs) , 
11.16 (1H, brs) . 
Elemental Analysis: C 19 H 17 FN,0 5 S 

Calcd. (%): C, 56.43; H, 4.24; F, 4.70; N, 6.93; S, 7.93. 
Found (%) : C, 55.48; H, 4.19; F, 4.52; N, 6.53; S, 7.74. 

Example 6 

(Chemical formula 4 9] 
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Step 1 

A mixture of 98% formic acid (3,75 g, 79.8 mmol) and 
acetic anhydride (8.5 g, 83.3 mmol) was stirred for 1 hour 
at 50°C, and then cooled to room temperature. A portion (2 
ml) of this solution was charged in a flask, and Compound 
15 (209 mg, 0.614 mmol, obtained in Step 2 of Example 4) 
was added, and the mixture was stirred- at room temperature 
for 1.5 hours. The reaction mixture was ice-cooled, and an 
aqueous 10% sodium hydrogencarbonate was added thereto, and 
the mixture was extracted with ethyl acetate. The extract 
was washed with water, dried over sodium sulfate, and 
concentrated to remove the solvent. The residue was 
subjected to silica gel column chroma togra.j>hy and was 
eluted with n-hexane - ethyl acetate (1:2. v/v). Fractions 
containing the intended compound were concentrated in vacuo 
to give Compound 17 (159 mg, 0.432 mmol) a-j colorless 
crystals in 70% yield. 

Step 2 

Compound 1-13 

In a manner similar to Step 7 of Reference Example 1, 
Compound 17 (140 mg, 0.380 mmol) afforded a crude Compound 
1-1 of the title, which was subjected to silica gel column 
chromatography and was eluted with chloroform - methanol - 
water (32:6:0.5 v/v). Fractions containing the intended . 
compound were concentrated in vacuo. The residue was 
dissolved in chloroform, and the solution was washed twice 
with each of IN-hydrochloric acid and water, and dried over 
sodium sulfate. After removing the solvent in vacuo, the 
residue was recrystallized from ethyl ether to give 
Compound 1-13 of the title (61 mg, 0.17 mmol) as colorless 
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crystals in 61% yield; m.p. : 217 - 219°C (from chloroform - 
ethyl ether) . 

NMR (DMSO-cU 6: 3.92 (3H, s) , 4.22 <2H, s) , 7.12-7.18 (2H, 
m), 7.34-7.39 (2H, m) , 8.15 (1H, s) , 8.32 <1H, brs) , 8.42 
(1H, d, J=1.8 Hz), 8.90 (1H, d, J=l . 8 Hz), 11-21 (1H, brs). 
Elemental Analysis: C l9 H l5 FN 3 0 4 

Calcd. (%): C, 64.40; H, 4.27; F, 5.36; N, 7.91. 
Found {%) : C, 64.18; H, 4.41; F, 4.95; N, 7.46. 



Example 7 

(Chemical formula 50] 




18^a (R1=H R2=iPr) H4 (R1=H R2=iPr) 

18-b (R1=H R2=cyclohexyi) 1-15 (R1=H R2=cyclohexy0 

18-c (R1=R2=Me) H6 (R1=R2=Me) 



Step 1 

To a solution of Compound 15 (273 mg, 0.803 mmol, 
obtained in Step 2 of Example 4) in methylene chloride (10 
ml) were added acetone (71 pi, 1.9 mmol), sodium 
triacetoxyborohydride (255 mg, 1.20 mmol) and acetic acid 
(138 pi, 2.41 mmol) under ice-cooling. The mixture was 
heated to room temperature and stirred for 1-5 hours. 
After the addition of acetone (71 pi, 1.9 mmol), the 
mixture was stirred for 3 hours at room temperature, and 
was left to stand alone as it was for 15 hours. To the 
reaction mixture was added ethyl acetate, and the mixture 
was washed with saturated brine, and dried over sodium 
sulfate. The solvent was evaporated off in vacuo, and the 
residue was subjected to silica gel column chromatography 
and was eluted with n-hexane - ethyl acetate (1:1 v/v) . 
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Fractions containing the intended compound were 
concentrated in vacuo to give Compound 18-a (181 mg, 0.473 
mmol) as yellow oil in 59% yield. 

In a manner similar to above procedure, Compound 18-b 
and Compound 18-c were obtained. Specifically/ Compound 15 
(395 mg, 1.16 mmol) afforded Compound 18-b (277 mg, 0.656 
mmol) as yellow green crystals in 57% yield; and Compound 
15 (199 mg, 0.585 mmol) afforded Compound 18-c (212 mg, 
0.575 mmol) as a yellow oil in 98% yield. 

Step 2 

Compound 1-14 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-a (175 mg, 0.458 mmol) afforded a crude 
Compound 1-14 of the title, which was subjected to silica 
gel column chromatoc f :aphy and was eluted with chloroform - 
methanol - water (32:6:0.5 v/v) . Fractions containing the 
intended compounds were concentrated in vacuo. The residue 
was dissolved in chloroform, and the solution was washed 
twice with each of IN-hydrochloric acid and water, and 
further washed twice with each of aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solvent was evaporated off in vacuo, 
and the residue was recrystallized from ethyl ether - 
diisopropyl ether to give Compound 1-14 of the title (32 mg, 
0.087 mmol) as yellow crystals in 19% yield; m.p. : 121 - 
122°C (ethyl ether - diisopropyl ether) . 

NMR (CDC1 3 ) 5: 1.29 (6H, d, J=6.3 Hz), 3.69 (1H, septet, 
J=6.3 Hz), 4.01 (3H, s), 4.18 (2H, s) , 6.98-7.04 (2H, m) , 
'7.01 (1H, s), 7.15-7.19 (2H, ra) , 7.92 (1H, d, J=1.8 Hz), 
8.83 (1H, d, J-1.8 Hz), 11.26 (1H, s) . 
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Elemental Analysis: C, 1 H. 1 FN,O j 

Calcd. (%): C/ 68.47; H, 5.75; F, 5.16; N, 7.60. 
Found (%): C, 67.99; H/ 5.69; F, 4.95; N, 7.50. 

Compound 1-15 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-b (410 mg, 0.970 mmol) afforded a crude 
Compound 1-15 of the title, which was subjected to silica 
gel column chromatography and was eluted with ethyl acetate. 
Fractions containing the intended compound were 
concentrated in vacuo. The residue was recrystallized from 
33% acetonitrile - water to give Compound 1-15 of the title 
(82.5 mg, 0.202 mmol) as yellow crystals in 21% yield; 
m.p.: 75.5 - 77.5»C (from 33% acetonitrile.- water) 
NMR (CDC1 3 ) 5: 1.23-1.82 (8H, m, , 2.08-2.12 (2H, m) , 3.25- 
3-32 (1H, m),4;02 (3H, S , , 4. 18 UH, s), 6.98-7.04 (2H, m) , 
7.01 (1H, s), 7.15-7.20 (2H, m) , 7.90 (1H, d, J=l . 8 Hz), 
8.83 (1H, d, j-l.8 HZ), 11.24 (1H, s) . 
Elemental Analysis: C 24 H 25 FN,0 3 

Calcd. (%,: c, 70.57; H, 6.17; F, 4.65; N, 6.87. 
Found (%): C , 67.56; H, 6.33; F, 4.18; N, 6.21. 

Compound 1-16 

In a manner similar to Step 7 of Reference Example 1, 
Compound 18-c (209 mg, 0.567 mmol) afforded a crude 
Compound 1-16 of the title, which was subjected to silica 
gel column chromatography and was eluted with chloroform - 
methanol - water (32:6:0,5 v/v, . Fractions containing the 
desired compound were concentrated in vacuo. The residue 
was dissolved in chloroform, and the solution was washed 
twice with each of lN-hydrochloric acid and water, and 
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further washed twice with each of aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solvent was evaporated off in vacuo, 
and the residue was recrystallized from diisopropyl ether 
to give Compound 1-16 of the title (77 mg, 0.22 mmol) as 
brown crystals in 38% yield; m.p. : 62 - 63 °C (from 
chloroform - diisopropyl ether) . 

NMR (CDClj) 5: 2.76 (6H, s) , 4.02 (3H, s) , 4.18 (2H, s) , 
6.98-7.04 (2H, m) , 7.16-7.21 (2H, m) , 7.43 (1H, s) , 8.26 
(1H, d, J=2.1 Hz), 8.83 (1H, d, J=2 . 1 Hz), 11.55 (1H, brs) 
Elemental Analysis: C 20 H l9 FN,O 3 

Calcd. (%): C, 67.79; H, 5.40; F, 5.36; N, 7.90. 
Found /*) : : C, 64.37; H, 5.56; F, 4.93; N, 7.41. 



Examples 8 

[Chemical formula 51] 




SMe 



Step 1 

To a solution of Compound 15 (230 mg, 0.676 mmol; 
obtained in Step 2 of Example 4) in tetrahydrof uran (6 ml) 
were added ethyl isocyanate (161 pi, 2.03 mmol) and 
bis (tri-N-butyltin) oxide (2 drops) under ice-cooling, and 
the mixture was warmed to room temperature and stirred for 
2.5 hours. After the addition of ethyl isocyanate (161 pi, 
2.03 mmol), the mixture was stirred for 2 hours at room 
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temperature, and was left to stand alone for 12 hours. The 
solvent was evaporated off in vacuo, and the residue was 
recryst alii zed from ethyl ether to give Compound 19-a (185 
mg, 0.450 mmol) as colorless crystals in 67% yield. 

In a manner similar to above procedure. Compound 15 
(240 mg, 0.705 mmol) afforded Compound 19-b (209 mg, 0.505 
mmol) as colorless crystals in 72% yield. 

Step 2 

Compound 1-17 

To a solution of Compound 19-a (185 mg, 0.450 mmol) in 
methylene chloride (12 ml) was added aluminum chloride (300 
mg, 2.25 mmol) under ice-cooling. The reaction mixture was 
heated to room temperature and stirred for 1 hour. To the 
reaction mixture were added an aqueous 10% citric acid (12 
ml) and ethyl acetate ;36 ml), and the precipitated 
crystals were collected by filtration. The crystals were 
dissolved in chloroform, and the solution was washed twice 
with each of aqueous 10% citric acid and saturated brine, 
and dried over sodium sulfate. The solvent was evaporated 
off in vacuo, and the residue was recrystallized from ethyl 
acetate to give Compound 1-17 of the title (62 mg, 0.16 
mmol) as pale yellow crystals in 35% yield; m.p. : 280 - 
282°C (from chloroform - ethyl acetate). 

NMR (DMSO-d 6 ) 6: 1.06 (3H, t, J=7 . 2 Hz), 3.07-3.16 (2H, m) , 
3.92 (3H, s), 4.22 (2H, s) , 6.31 (1H, t, J=5.4 Hz), 7.12- 
7.18 (2H, m), 7.31-7.36 (2H, m) , 8.00 (1H, s) , 8.19 (1H, d, 
J=1.8 Hz), 8.26 (1H, s), 8.85 (1H, d, J=1.8 Hz), 10.96 (1H, 
brs) . 

Elemental Analysis: C 21 H :0 FN 3 O 4 . 

Calcd. (%) : C, 63.47; H, 5.07; F, 4.78; N, 10.57. 
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Found (%): C, 62.71; H, 5.01; F, 4.64; N, 10.27. 
Compound 1-18 

In a manner similar to the procedure of the synthesis 
of Compound 1-17, Compound 19-b (91 mg, 0.22 mmol) afforded 
a crude Compound 1-18 of the title, which was 
recrystallized from ethyl acetate to give Compound 1-18 of 
the title (12 mg, 0.030 mmol) as pale yellow crystals in 
14% yield; m.p. : 189 - 191°C (from ethyl acetate). 
NMR (CDC1 3 ) 5: 3.06 <3H, d, J=4.5Hz), 4.04 (3H, s) , 4.15 
(2H, s), 5.70 (1H, m), 6.97-7.04 (2H, m) , 7.13-7.17 (2H, m) , 
7.52 (1H, s), 7.88 (1H, s) , 8.03 (1H, d, J=2 . 1 Hz), 8.84 
<1H, d, J=2.1 Hz), 11.96 (1H, brs) . 

Compound 1-19 

In a manner similar to Step 7 of Reference Example 1, 
Compound 19-b (206 mg, 0.498 mmol) afforded a crude 
Compound 1-19 of the title (158 mg) , which was 
recrystallized from ethyl acetate to give Compound 1-19 of 
the title (97 mg, 0.24 mmol) as yellow crystals in 49% 
yield; m.p.: 198.5 - 199. 5°C (from ethyl acetate). 
NMR (CDC1 3 ) 5: 2.27 (3H, brs), 2.99 (3H, brs), 3.99 (3H, s) , 
4.15 (2H, s), 4.61 (1H, brs), 6.96-7.03 (2H, m) , 7.14-7.18 
(2H, m), 7.35 (1H, s) , 7.99 (1H, d, J=2 . 4 Hz), 8.80 (1H, d, 
J=2.4 Hz) , 11.53. (1H, brs) . 
Elemental Analysis: C :1 H 20 FN 3 O>S 

Calcd. (%): C, 61.00; H, 4.88; F, 4.59; N, 10.16; S, 7.75. 
Found (%) : C, 60.84; H, 4.76; F, 4.45; N, 9.88; S, 7.55. 

Example 9 

[Chemical formula 52] 
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Step 1 

To a solution of Compound 10 (450 mg, 1.22 mmol; 
obtained in Step 2 of Example 1) in tetrahydrofuran (15 ml) 
was added a solution of 1/ 1 ' -carbonyldi imidazole (296 mg, 
1.83 ramol) in tetrahydrofuran (3 ml) at room temperature. 
The mixture was refluxed for 5 minutes and cooled to room 
temperature. To the reaction mixture was added a solution 
of sodium borohydride (47 mg, 1.2 mmol) in water (3.6 ml), 
and the mixture was stirred at room temperature for 10 
minutes. To the reaction mixture was added an aqueous 10% 
sodium hydrogencarbona'te (18 ml), and the mixture was 
extracted with ethyl acetate. The extract was washed with 
saturated brine, dried over sodium sulfate. The solvent 
was evaporated off in vacuo, and the residue was subjected 
to silica gel column chromatography and was eluted with n- 
hexane - ethyl acetate (1:1 v/v) . Fractions containing the 
intended compound were concentrated in vacuo to give 
Compound 20 (342 mg, 0.962 mmol) as colorless oil in 79% 
yield. 

Step 2 

To a solution of Compound 20 (342 mg, 0.962 mmol) in 
chloroform (20 ml) was added manganese (IV) oxide (1.25 g, 
14.4 mmol) at room temperature and the mixture was refluxed 
for 22 hours. The reaction mixture was cooled to room 
temperature, filtered through Celite, and the filtrate was 
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concentrated in vacuo. The residue was subjected to silica 
gel column chromatography and was eluted with n-hexane - 
ethyl acetate (2:1 v/v) . Fractions containing the intended 
compound were concentrated in vacuo to give Compound 21 
(149 mg, 0.422 mmol) as colorless crystals in 44% yield. 

Step 3 

Compound 1-20 

To a suspension of Compound 21 (213 mg, 0.603 mmol) 
and sodium iodide (723 mg, 4.82 mmol) in acetonitrile (10 
ml) was added a solution of trimethylsilyl chloride (612 yl, 
4.82 mmol) in acetonitrile (2.5 mi) under ice-cooling, and 
the mixture was stirred for 15 minutes. To the reaction 
mixture was added a suspension of sodium hydrogencarbonate 
(4 05 mg, 4.82 mmol) in acetonitrile (2.5ml), and the 
mixture was stirred for 15 minute-, while being heated to 
room temperature. Then, the mixture was further refluxed 
for 1 hour, cooled to room temperature, and mixed with 
aqueous 10% sodium hydrogen sulfite (30 ml) . The 
precipitated crystals were collected by filtration, washed 
with water, and dried at 70°C to give Compound 1-20 of the 
title as yellow crystals (112 mg) . The crystals were 
recrystallized from methanol - ethyl acetate to give 
Compound 1-20 of the title (54.5 mg, 0.161 mmol) as pale 
yellow crystals in 27% yield; m.p. : 301 - 302°C (from 
methanol - ethyl acetate) . 

NMR (DMS0-d 6 ) 6: 3.70 (3H, s) , 4.10 (2H, s) , 7.10-7.16 (2H, 
m), 7.27-7.32 (2H, m) , 8.21 (1H, brs) , 8.43 (1H, brs) , 9.36 
(1H, brs) , 9.57 (1H, brs) . 
Elemental Analysis: C i9 H 14 FN0 4 

Calcd. (%): C, 67.25; H, 4.16; F, 5.60; N, 4.13. 
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Found (%) : C, 61.23; H, 3.57; F, 5.00; N, 3.94. 
Example 10 

[Chemical formula 53] 




1-22 (X=CN) 

Step 1 

A solution of Compound 9 (800 mg, 1.98 mmol; obtained 
in Step 1 of Example 1)/ cupper cyanide (709 mg, 7.92 mmol), 
tetraethylammonium cyanide (310 mg, 1.98 mmol)/ 
tris • -Jibenzylideneacetone) dipalladium (72.5 mg, 0.079 mmol) 
and 1 , 1 ' -bis (diphenylphosphino) ferrocene ill 6 mg. 0.317 rag) 
in dioxane (10 ml) was refluxed for 1.5 hours. 
Tris ( iibenzylideneacetone) dipalladium (72.5 mg, 0.079 mmol), 
and 1 f 1 1 -bis (diphenylphosphino) ferrocene (176 mg. 0.317 mg) 
were added, and the mixture was refluxed for 4 hours . The 
react J.on mixture was cooled to room temperature, and ethyl 
acetate (80 ml) was added thereto. The mixture was stirred 
for 20 minutes. The reaction mixture was filtered through 
Celite. The filtrate was washed with aqueous 10% sodium 
hydrogencarbonate and saturated brine, and dried over 
sodium sulfate. The solution was concentrated in vacuo, 
and the residue was subjected to silica gel column 
chromatography and was eluted with n-hexane - ethyl acetate 
(3:1 v/v) . Fractions containing the intended compound were 
concentrated in vacuo, and the residue was recrystallized 
from diisopropyl ether to give Compound 22 (502 mg, 1.43 
mmol) as pale pink crystals in 73% yield. 



Step 2 
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Compound 1-21 

In a manner similar to Step 3 of Example 9, Compound 9 
(150 mg, 0,371 mmol, obtained in Step 1 of Example 1) 
aforded Compound 1-21 of the title (143 mg, 0.367 mmol) as 
colorless crystals in 99% yield; m.p. : 152°C (from 33% 
acetonitrile - water) . 

NMR (DMS0-d 6 ) 6: 3.91 (3H, s) , 4.30 (2H, s) , 7.14-7.20 (2H, 
m), 7.37-7.42 (2H, m) , 8.08 (1H, s) , 8.24 (1H, d, J=2 . 1 Hz), 
8.94 (1H, d, J=2.1 Hz), 11.31 (1H, brs) . 
Elemental Analysis: C ia H l3 BrFN0 3 

Calcd. (%) : C, 55.41; H, 3.36; Br, 20.48; F, 4.87; N, 3.59. 
Found (%): C, 54.91; H, 3.41; Br, 19.73; F, 5.05; N,. 3.65. 

Compound 1-22 

In a manner similar to Step 3 of Example 9, Compound 
22 (150 mg, 0.428 mm^l) afforded crude crystals of Compound 
1-22 of the title, which were recrystallized from ethyl 
acetate - ethyl ether to afford Compound 1-22 of the title 
(112 mg, 0.333 mmol) as pale pink crystals in 78% yield; 
m.p.: 178 - 179°C (from ethyl acetate - ethyl ether). 
NMR (DMSO-d 6 ) 6: 3.91 (3H, s) , 4.32 (2H, s), 7.14-7.20 (2H, 
m) , 7.39-7.44 (2H, m) , 8.25 (1H, brs), 8.40 (1H, brs), 9.01 
(1H, brs). 

Elemental Analysis: C^H^FN^C^ 

Calcd. (%) : C, 67.85; H, 3.90; F, 5.65; N, 8.33. 
Found (%): C, 67.09; H, 3.95; F, 5.47; N, 8.16. 

The following compounds having 1, 6-naphthylidine 
nucleus were synthesized: 



Example A-l 
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[Chemical formula 54] 



ox - exec- 




1 2 



OH 




.COOMe 



Compound A^l: Methyl 3-Benzyl-8-hydroxy-l, 6-naphthylidine- 
7-carboxylate 

1) 2-Benzyl-2-propenal (27.78 g, 190 mmol) which is known 
and described in US 4973695, and 2-aminobutanedicarboxylic 
acid diethyl ester (29.95 g, 160 mmol) which is known and 
described in Chem. Pharm. Bull., 1989, 37, 3236, were 
reacted according to the method described in Japanese 
Patent publication (Kokai) S64-16764/1989, and the product 
was subjected to alkaline hydrolysis using 4N-sodium 
hydroxide (160 ml, 640 mmol) to give 2-benzylpyridineT2 , 3- 
dicarboxylic acid 2 (23.22 g) in 56 % yield. 

NMR (DMS0-d 6 ) 5: 4.09 (2H, s) 7 . 20-7 . 35 ( 5H, m) , 8.03 (1H, d, 
J=2.1 Hz), 8.68 (1H, d, J=2 . 1 Hz). 

2) The above Compound 2 (2.52 g, 9.80 mmol) was heated in 
acetic anhydride at 120°C for 2 hours. The solvent was 
evaporated off, and the resulting acid anhydride was 
subjected to alcoholysis by isopropyl alcohol and then to 
reduction of acid chloride according to the method 
described in J. Med. Chem., 1989, 32, 827, to give 
isopropyl 5-benzyl-3-hydroxymethyl-pyridine-2-carboxylate 3 
(560 mg) in 20% yield. 

NMR (CDC1 3 ) 5: 1.4 4 (6H, d, J=6.3Hz), 3.69 (1H, brt, 
J=6.9Hz), 4.04 (2H, s) , 4.75{2H, d, J=6.3Hz), 5.34{1H, sec, 
J=6.3Hz), 7.15-7.33 (5H, m) , 7.63 (1H, d, J=2 . 1 Hz), 8.56 



97 



<1H, d, J=2.1 Hz) . 

3) The above Compound 3 (550 mg, 1.93 mmol) and N- 
tosylglycine methyl ester were subjected to the Mitsunobu 
reaction and then to a ring-closing reaction by the action 
of IM-sodium methoxide, according to the method described 
in WO02/30930, to give Compound A-l (557 mg) in 85% yield; 
m.p.: 174°C. 

Elemental Analysis: C 17 H 14 N : 0 3 

Calcd. (%) : C, 69.38; H, 4.79; N, 9.52. 

Found (%) : C, 69.40; H, 4.78; N, 9.34. 

NMR (CDC1 3 ) 5: 4.12 (3H, s) , 4.25 (2H, s) , 7.22-7.39 (5H, 
m), 1.9b (1H, m), 8.76 (1H, s) , 9.10 (1H, d, J=2.1E.)/ 
11.76 (1H, s) . 

In =1 manner similar to the method of Example A-l, 
Compounds A-2 and A- 3 were synthesized: 
(Chemical formula 55] 



OH 




A-2 : R = Me 
A-3 : R = Et 



Example A-2 

Compound A-2: Methyl 3- (4-f luorobenzyl) -8-hydroxy-l, 6- 

naphthylidine-7-carboxylate; m.p.: 218 - 219°C. 

Elemental Analysis: C 17 H 13 FN,0 3 

Calcd. (%) : C, 65.38; H, 4.20; N, 8.97. 

Found (%) : C, 65.19; H, 4.19; N, 8.90. 

NMR (CDC1 3 ) 5: 4.13 (3H, s) , 4.23 (2H, s) , 7.02-7.08 (2H, 
m), 7.17-7.23 (2H, m) , 7.97 (1H, m) , 8.77 (1H, s) , 9.08 (1H, 
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d, J=2.1Hz) , 11.77 (1H, s) . 
Example A- 3 

Compound A-3: Ethyl 3- (4-f luorobenzyl) -8-hydroxy-l, 6- 

naphthylidine-7-carboxylate; m.p.: 209 - 211°C 

Elemental Analysis: C 18 H 15 FN 2 0 3 

Calcd. (%): C, 66.25; H, 4.63; N, 8.58. 

Found (%) : C, 66.03; H, 4.44; N, 8.47. 

NMR (CDC1 3 ) 5: 1.53 <3H, t, J=7.1Hz), 4.22 (2H, s) , 4.60 
(2H, q, J=7.2Hz), 7.0Q-7.08 (2H, m) , 7.18-7.22 (2H, m) , 

7.96 (1H, m), 8.77 (1H, s), 9.07 (1H, d, J=2.1Hz) / 11.93 
(1H, s) . 

2- (4-Fluorobenzyl) -2-propenal 6 was synthesized by the 
following process: 
[Chemical formula 56] 

4 5 6 

1) 4-Fluoroiodobenzene 4 (50 g, 225 mmol) and allyl 
alcohol (23 ml, 337 mmol) were subjected to Heck reaction 
in the presence of palladium acetate, according to the 
method describe in Chem. Commun., 1984, 1287. The reaction 
mixture was distilled in vacuo (94-96°C, 7 mmHg) to give 3- 
(4-f luorophenyl) propional 5 (27.5 g) in 80% yield. 
NMR (CDC1,) 6: 2.73-2.79 (2H, m) , 2.93 (2H, t, J=7.4Hz), 
6.94-7.00 (2H, m) , 7.12-7.17 (2H, m) , 9.81 (1H, t, J=1.2Hz). 

.2) The above Compound 5 (53 g, 34 8 mmol) and 37% formalin 
(31.2 ml) were heated in diethylamine hydrochloride (38.3 
g) at 110°C for 1 hour. The mixture was diluted with ether, 
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and washed three times with water. The extract was dried 
over magnesium sulfate, and distilled in vacuo (101-103°C, 
8 mmHg) to give 2- (4-f luorobenzyl) -2-propenal 6 (45,3 g) in 
79% yield. 

NMR (CDC1 3 ) 6: 3.54 (2H, s) , 6.07 (1H, d, J=0 . 6Hz) , " 6 . 1 1 
(1H, t, J=1.4Hz), 6.94-7.01 (2H, m) , 7.11-7.16 (2H, m) , 
9.59 (1H, s) . 

Example A-4 

Compound A-4: 3- ( 4-f luorobenzyl) -8-hydroxy-l, 6- 
naphthylidine-7-carboxylic acid 
[Chemical formula 57] 



To a solution of Compound A-2 (156 mg, 0.5 mmol) in 
methanol - tetrahydrof uran (8 ml) was added 2N-sodium 
hydroxide (1 ml), and the mixture was refluxed for 1.5 
hours. After cooling, 2N-hydrochloric acid was added 
thereto, and the solvent was evaporated off. The 
precipitated crystals were collected by filtration and 
washed with water and ether. The crystals were further 
washed with acetone to give Compound A-4 (72 mg) in 48% 
yield; m.p.: 257°C. 
FABMS: m/z 299 (M+H) * 

NMR (DMS0-d 6 ) 5: 4.19 (2H, s) , 7.12-7,18 (2H, m) , 7.34-7.39 
(2H, m), 8.21 (1H, d, J=2.1Hz), 8.40 (1H, s) , 8.88 (1H, d, 
J=2.1Hz) . 




Example A- 5 
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Compound A-5: Methyl 3-benzyl-5-chloro-8-hydroxy-l, 6- 
naphthylidine-7-carboxylate 
[Chemical formula 58] 
OH 

COOMe 



CI 

A-5 

To a solution (10 ml) of Compound A-l (118 mg, 0,4 
mmol) in acetonitrile (10 ml) was added N-chlorosuccinimide 
(59 mg, 0.44 mmol), and the mixture was refluxed for 30 
minutes. After cooling, the mixture was concentrated and 
methanol was added thereto. The precipitated crystals were 
collected by filtration and washed with methanol. The 
crystals were recrystallized from methanol-chlorof om. to 
give Compound A-5 (69 mg) in 52% yield; m.p. : 209 - ;-10°C. 
Elemental Analysis: C 17 H 13 C1N 2 0 3 
Calcd. (%): C, 62.11; H, 3.99; N, 8.52. 
Found (%): C, 62.17; H, 3.90; N, 8.44. 

NMR (CDC1 3 ) 6: 4.11 (3H, s) , 4.28 (2H, s) , 7.22-7.39 (5H, 
m), 8.34 (1H, dt, J=0.9, 2.1Hz), 9.11 (1H, d, J=2.1Hz), 
11.78 (1H, s) . 

Example A-6 

Compound A-6: Methyl 3-benzyl-5-bromo-8-hydroxy-l, 6- 

naphthylidine-7-carboxylate 

[Chemical formula 59] 

COOMe 

Br 

A-6 
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To a solution of Compound A-l (106 mg, 0.36 mmol) in 
acetonitrile (10 ml) was added N-bromosuccinimide (71 mg, 
0.4 ramol), and the mixture was stirred at room temperature 
for 1.5 hours. To the reaction mixture was added aqueous 
0.5M- sodium thiosulfate, and the mixture was extracted 
twice with chloroform. The organic layer was washed three 
times with water, dried over sodium sulfate, and 
concentrated. The precipitated crystals were collected by 
filtration and washed with methanol. The resulting 
crystals were recrystallized from methanol-chloroform to 
give Compound A-6 (108 mg) in 81% yield; m.p.: 213 - 214°C. 
Elemental Analysis: C 17 H 15 BrN,0 3 
Calcd. (%) : C, 54.71; H, 3.51; N, 7.51. 
Found (%) : C, 54.77; H, 3.35; N, 7.35. . 

NMR (CDC1 3 ) 5: 4.11 (3H, 3) , 4.29 (2H, s) , 7.22-7.39 (5H, 
m), 8.30 (1H, dt, J=0.9, 2.1Hz), 9.07 (1H, d, J=2.1Hz), 
11.77 (1H, s) . 

In a manner similar to the procedure of Example A-6, 
Compounds A-7 and A- 8 were prepared. 
[Chemical formula 60] 



OH 




A-7 : R = Me 
A-8 : R = Et 



Example A-7 

Compound A-7: Methyl 5-bromo-3- (4-f luorobenzyl ) -8-hydroxy- 
1, 6-naphthylidine-7-carboxylate; m.p.: 234 - 236°C. 
Elemental Analysis: C 1? H 12 BrFN 2 0 3 
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Calcd. (%) : C, 52.19; H, 3.09; N, 7.16. 
Found {%) : C, 52.29; H, 2.99; N, 7.05. 

NMR (CDC1 3 ) 6: 4.11 (3H, s) , 4.26 (2H, s), 7.02-7.09 (2H, 
m), 7.17-7.23 (2H, m) , 8.28 (1H, dt, J=0.9, 2.1Hz), 9.05 
(1H, d, J=2.1Hz), 11.78 (1H, s) . 



Example A- 8 

Compound A-8: Ethyl 5-bromo-3- (4-f luorobenzyl) -8-hydroxy- 

1, 6rnaphthylidine-7-carboxylae; m.p. : 154 - 155°C. 

Elemental Analysis: C 1B H 14 BrFN r 0 3 

Calcd. (%): C, 53.35; H, 3.48; N, 6.91. 

Found (%) : C, 53.42; H, 3.14; N, 6.91. 

NMR (CDCI3) 5: 1.51 (3H, t, J=7.1Hz), 4 . ? 6 (2H, s) , 4.59 
(2H, q, J=7.2Hz), 7.03-7.08 (2H, m) , 7.18-7.23 (2H, m) , 
8.27 (1H, m), 9.04 (1H, d, J=2.1Hz), 11.93 (1H, s) . 



Example A- 9 
[Chemical formula 61] 




Compound A-9: Methyl 3- (4-f luorobenzyl) -8-hydroxy-5- 
methanesulfonylamino-1, 6-naphthylidine-7-carboxylate 
1) To a solution of Compound A-7 (3.28 g, 8.38 mmol) and 
triethylamine (1.67 ml, 12 mmol) in methylene chloride (60 
ml) was added tosyl chloride (1.60 g, 8.4 mmol), and the 



103 



mixture was stirred at room temperature overnight. Tosyl 
chloride (160 mg, 0.84 mmol) was further added to the 
mixture, and the mixture was stirred for 2 hours. The 
resulting mixture was concentrated, diluted with ethyl 
acetate, washed with aqueous saturated ammonium chloride, 
water and aqueous saturated sodium hydrogen carbonate, and 
dried over magnesium sulfate. The solvent was evaporated 
off, and the residue was purified by silica gel column 
chromatography. The precipitated crystals were collected 
by filtration, and waished with isopropanol - acetone to 
give compound 7 (4.08 g) in 89% yield. 

NMR (CDC1 3 ) 6: 2.44 (3H, s) , 3.80 (3H, s) , 4.22 (2H, s) , 

7. 03-7. C (2H, m), 7.16-7.20 (2H, m) , 7.32 (2H, d, J=8.1Hz), 

7.84 (2H, d, J=8.4Hz), 8.28 (1H, m) , 8.88 (1H, d, J-2.1Hz). 

2) According the the method described in the lite; dture 
(Org. Lett., 2000, 2, 1101.), a mixture of Compound 7 (613 
mg, 1.12 mmol) and methane sulfonamide (127 mg, 1.3^ mmol) 
was refluxed in dioxane and in the presence of palladium 
acetate (11 mg, 0.05 mmol), xantphos (43 mg, 0.075 mmol) 
and cesium carbonate (489 mg, 1.5 mmol) for 2 hours under 
nitrogen atmosphere, to give Compound 8 (618 mg) in 98% 
yield. 

NMR (CDCI3) 5: 2.43 (3H, s) , 3.16 (3H, s) , 3.85 <3H, s) , 
4.09 (2H, s), 6.99-7.05 (2H, m) , 7.09-7.14 (2H, m) , 7.31 
(2H, d, J=7.8Hz), 7.81 (2H, d, J=8.4Hz), 8.56 (1H, m) , 8.62 
(1H, d, J=2.1Hz), 12.23 (1H, s) . 

3) To a solution of Compound 8 (150 mg, 0.27 mmol) in 
tetrahydrofuran (3 ml) was added lM-sodium methoxide (0.81 
ml, 0.81 mmol) under ice-cooling, and the mixture was 
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stirred at room temperature for 2 hours. The reaction 
mixture was neutralized with lN-hydrochloric acid, and 
extracted twice with chloroform. The organic layer was 
washed with water, dried over sodium sulfate, and 
concentrated. The resulting crystals were collected by 
filtration and washed with ethyl acetate to give Compound 
A-9 (59 mg) in 54% yield; m.p.: 205 - 210°C. 
FABMS: m/z 4 06 (M+H)\ 

NMR (DMSO-cU 5: 3.53 (3H, s) , 3.94 (3H, s) , 4.26 (2H, s) , 
7.16 (2H, dd, J=8.9, 8.9Hz), 7.39 (2H, dd, J=5.7, 8.7Hz), 
8.56 (1H, s), 9.14 (1H, d, J=1.8Hz), 10.79 (1H, brs) , 11.23 
(1H, brs) . 

In a, manner similar to the procedure of Example A-9, 
the following Compounds A-10 and A-ll were synthesized. 

Example A-10 

Compound A- 10: Methyl 5-acetylamino-3- (4-f luorobenzyl ) -8- 
hydroxy-1, 6-naphthylidine-7-carboxylate 
[Chemical formula 62] 



M.p. : 263 - 267°C. 
FABMS: m/z 370 (M+H) * 

NMR (DMS0-d 6 ) 5: 2.15 (3H, s) , 3.93 (3H, s) , 4.25 <2H, s) , 
7.15 (2H, dd, J=8.9, 8.9Hz), 7.36 (2H, dd, J=5.7, 8.7Hz), 
8.18 (1H, d, J=1.8Hz), 9.08 (1H, d, J=1.8Hz), 10.51 (1H, s), 
11.24 (1H, brs) . 



OH 




A-10 
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Example A-11 
[Chemical formula 63] 
OH 

R ^ ^COOMe 




A-11 

Compound A-11: Methyl 3- (4-fluorobenzyl) -8-hydroxy-5- (2- 
oxo-pyrrolidin-l-yl)-l,6-naphthylidine-7-carboxylate; m.p. : 

260 - 262°C. 

FABMS: m/z 396 (M+H) * 

NMR (CDC1 3 ) 5: 2.31 (2H, tt, J=7 . 5, 7.5Hz), 2.66 (2H, t, 
J=8.1Hz), 4.08 (3H, s) , 4 13 (2H, t, J=6.9Hz), 4.21 (2H, s) , 
.6.99-7.05 (2H, m) , 7.16-7.21 (2H, m) , 7.98 (1H, m) , 9.00 
(1H, d, J=2.1Hz), 11-70 (iH, s) . 



Example A-12 
[Chemical formula 64] 




.COOMe 




.COOMe 



9 A-12 

Compound A-12: Methyl 3- (4-fluorobenzyl) -8-hydroxy-S- (N- 
methyl)methanesulfonylamino-l / 6-naphthylidine-7-carboxylate 

1) To a solution of Compound 8 (306 mg, 0.55 mmol) in 
dimethyl formamide (3 ml) were added cesium carbonate (176 
mg, 0.54 mmol) and methyl iodide (0.034 ml, 0.54 mmol), and 
the mixture was stirred at room temperature under nitrogen 
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atmosphere overnight. Cesium carbonate (117 mg, 0.36 mmol) 
and methyl iodide (0.022 ml,. 0.36 mmol) were further added, 
and the mixture was stirred for 3 days. To the reaction 
mixture was added diluted hydrochloric acid, and the 
mixture was extracted twice with ethyl acetate. The 
organic layer was washed with water and saturated brine, 
and dried over magnesium sulfate. The sovent was 
evaporated off, and the residue was purified by silica gel 
column chromatography to give Compound 9 (233 mg) in 74% 
yield. 

NMR (CDC1 3 ) 5: 2.42(3H, s) , 3.17(3H, s), 3.42(3H, s), 
3.86(3H / s) , 4.17(2H, s) , 6 . 98-7 . 04 (2H, m) , 7 . 05-7 . 17 (2H, 
m), 7.29{2H, d, J=7.8Hz), 7.84 (2H, d, J=8.4Hz), 8.47 (1H, m) , 
8.76 (1H, d, J=2.1Hz) . 

2) Compound A- 12 was synthesized from the above Compound 
9 according to the method of Example A-9 (3); m.p. : 190 - 
192°C 

Elemental Analysis: C 18 H 1 eFN 3 0 5 S 

Calcd. (%) : C, 54.41; H, 4.33; N, 10.02. 

Found (%) : C, 54.13; H, 4.04; N, 9.84. 

NMR (CDCI3) 6: 3.20 (3H, s) , 3.36 (3H, s) , 4.07 (3H, s) , 
4.23 (2H, s), 6.99-7.05 (2H, m) , 7.16-7.21 (2H, m) , 8.46 
(1H, d, J=2.1Hz), 9.21 (1H, d, J=2.4Hz), 11.81 (1H, s) . 

Example A- 13 

Compound A-13: Methyl 3- (4-f luorobenzyl) -8-hydroxy-5- (2- 
oxo-piperidin-l-yl) -1, 6-naphthylidine-7-carboxylate 
[Chemical formula 65] 
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A-2 




;oomb 




OOMe 



A-13 



1) To a solution of Compound A-2 (3.56 g, 11.4 mmol) in 
dimethylformamide (200 ml) was added N-iodosuccinimide 
(3.06 g, 13.6 mmol) and the mixture was stirred at room 
temperature overnight. The reaction mixture was 
concentrated in vacuo and the residue was dissolved in 
chloroform. The solution was washed with aqueous 10% 
sodium hydrogen sulfite and water, and dried over sodium 
sulfate. The solvent was evaporated off, and the 
precipitated crystals were collected by filtration and 
washed with methanol to give Compound 10 (4.97 g) in 99% 
yield. 

NMR (CDCl,) £ 4.10 (3H, s) , 4.27 (2H, s) , 7.03-7.09 (2H. 
m), 7.18-7.2? (2H, m) , 8.10 (1H, m) , 8.99 (1H, d, J-1.8E*), 
11.76 (1H, s) . 



2) Compound A-13 was synthesized from Compound 10 
according to the method of Example 9; m.p. : 260 - 264°C. 
FABMS: m/z 410 (M+H) * 

NMR (CDC1 3 ) 6: 1.99 (4H, brs), 2.53-2.58 (2H, m) , 3.41 (1H, 
brs), 4.08 (3H, s), 4.21 (2H, s), 7.02-7.07 (2H, m) , 7.15- 
7.20 (2H, m), 7.65 (1H, m) , 9.01 (1H, d, J=2.1Hz), 11.84 
(1H, s) . 



Example A-14 
[Chemical formula 66] 
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,COOMe 




I 

12 

COOH 

14 



.COOMe 




TMS = -SiMe 3 



A-14 



Compound A-14: 7-Methyl 3- (4-f luorobenzyl) -8- hydroxy-1 , 6- 
naphthylidine-5, 7-dicarboxylate 

1) compound 12 was synthesized from Compound 10 by a 
method similar to that of Example A-9, (1) . 

NMR (CDC1,) 6: 2.43 (3H, s) , 3-79 (3H, s) , 4.22 (2H, s) , 
7.03-7.08 (2H, m) , 7.15-7.20 (2H, m) , 7.31 (2H, d, J=7.8Hz), 
7.83 (2H, d, J=8.1HZ>, 8.10 (1H, m) , 8.82 (1H, d, J=2.1Hz). 

2) To a solution of Compound .12 (592 mg, 1.0 mmol) in 
dimethylformamide (12 ml) were added diisopropylethylamine 
(0.52 ml, 3.0 mmol), 2- (trimethylsilyl) ethanol (1.43ml, 10 
mmol) and palladium acetate (11 mg, 0.05 mmol), and the 
mixture was stirred at room temperature under carbon 
m onoxide atmosphere for 1 day. To the reaction mixture was 
added dilute hydrochloric acid, and the mixture was 
extracted twice with ethyl acetate. The organic layer was 
washed twice with water and with saturated brine, and drred 
over magnesium sulfate. The solvent was evaporated off, 
and the residue was purified by silica gel column 
chromatography to give Compound 13 (490 mg) in 80% yield. 
NMR (CDC1,) 5: 0.11 (9H, s), 1.18-1.24 (2H, m) , 2.43 (3H, 
s), 3.83 (3H, s), 4.19 (2H, s) , 4.52-4.58 (2H, m) , 7.01- 
7.07 (2H, m), 7.14-7.20 (2H, m) , 7.31 (2H, d, J=7.8Hz), 

7 84 (2H, d, J=8.4HZ), 8.87 (1H, d, J=2.1Hz), 8.93 (1H, m) . 
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